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REPORT 

UPON 

THE  CONDITION  AND  PROGRESS  OF  THE  U.  S.  NATIONAL  MUSEUM 
DURING  THE  YEAR  ENDING  JUNE  30,  1890. 

BY 

G.  Brown  Goode, 
AiMtant  Secretary,  Smithsonian  Inatitutioti,  in  charge  of  the  National  Museum. 


A.— GE.SEIiAL  CONSIDERATIONS. 

In  January,  1847,  the  first  Board  of  Regents  of  the  Smithsonian 
Institntion,  after  mauy  weeks  of  consultation  and  deliberation  over  the 
plans  for  its  organization,  nnauimously  voted  the  following  resolution: 
Resolved^  That  it  is  the  intention  of  the  act  of  Congress,  and  in  accord- 
ance with  the  design  of  Mr.  Smithson,  as  expressed  in  his  will,  that  one  of 
theprine^al  modes  of  executing  the  act  and  the  trust,  is  tl^e  accumulation 
of  collections  of  specimens  and  ohjects  of  natural  history  and  of  elegant  art, 
and  the  gradual  formation  of  a  library  of  valuable  works  pertaining  to  all 
departments  of  human  knowledge,  to  the  end  that  a  copiotis  store-house  of 
materials  of  science,  literature,  and  art  may  be  provided,  which  sliall  ex- 
c»<e  and  diffiuse  the  love  of  learning  among  men,  and  shall  a^ssist  the  original 
tnvestigations  and  efforts  of  those  who  may  devote  themselves  to  the  pursuit 
ofamihrainAi  " 


urn,  but  it  is  one 
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ERRATA. 

Page  75,  line  22,  for  "Sebright"  read  "Seabriglit." 
Page  75,  line  32,  for  "Madaagascar"  read  ^'Madagascar." 
Page  82,  line  14,  for  "daguerrotypes  "  read  "daguerreotypes.*' 
Page  156,  line  3,  for  "Golzius"  read  "Goltzius." 
Page  229,  line  21,  for  "John  Hopkins"  read  "Johnn  Hopkins.'' 
Page  689,  line  3  from  below,  for  "Nation"  read  "National." 
Page  720,  line  11  from  below,  for  "specimens"  read  "species.** 
Page  759,  lines  32  and  33,  for  "mocasins"  read  "moccasins." 
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UPON 

THE  CONDITION   AND  PROGRESS  OF  THE  U.  S.  NATIONAL  MUSEUM 
DURING  THE  YEAR  ENDING  JUNE  30,  1890. 

BY 

G.  Brown  Goode, 
AuisiaiU  Secretary^  Smilhsonian  Inatitutionf  in  charge  of  the  National  Museum, 


A.— GE.^EUAL  CONSIDERATIONS. 

In  Janaary,  1847,  the  first  Board  of  Regents  of  the  Smithsonian 
lostitation,  after  many  weeks  of  consultation  and  deliberation  over  the 
piaosfnr  its  organization,  nnauimously  voted  the  following  resolution: 

Resolved,  That  it  is  the  intention  of  the  act  of  Congress,  and  in  accord- 
ant with  the  design  of  Mr.  Smithson,  as  expressed  in  his  will,  that  one  of 
the  principal  modes  of  executing  the  act  and  the  trust,  is  tlie  accumulation 
of  coUeeiions  of  specimens  and  objects  of  natural  history  and  of  elegant  art, 
and  the  gradual  formation  of  a  library  of  valuable  works  pertaining  to  all 
departments  of  human  knowledge^  to  the  end  that  a  copious  store-house  of 
materials  of  science,  literature,  and  art  may  be  provided,  which  sliall  ex- 
cite and  diffuse  the  love  of  learning  among  men,  and  shall  assist  the  original 
inrestigations  and  efforts  of  those  who  may  devote  themselves  to  the  pursuit 
of  any  branch  of  knoicledge.* 

This  was  a  high  ideal  for  the  future  National  Museum,  but  it  is  one 
which  it  has  been  year  after  year  more  closely  approaching,  and  it  is 
hoped  that  the  present  report  will  show  that  the  work  accomplished 
daring  the  fiscal  year  of  188d-'90  has  brought  us  still  nearer  to  its 
realization. 

After  the  death  of  Professor  Baird,  in  1887,  the  Museum  passed 
from  under  the  direction  of  the  mind  by  which  its  policy  had  been 
planned  for  many  years.  If  his  biography  could  be  properly  written, 
it  woold  include  a  full  history  of  the  Museum  as  well  as  of  the  Fish 
Commission,  and  in  minor  degree  of  the  Smithsonian  Institution  itself, 
for  as  Secretary  and  Assistant  Secretary  he  was  associated  with  nearly 
every  phase  of  its  activity  during  thirty-seven  of  its  forty-one  years  of 

*  Keport  of  ComiDitteo  on  Orgauization,  p.  20. 
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corporate  existeDce.  His  relation  to  it  was  very  similar  to  that  held 
by  Sir  Henry  Cole  to  the  great  national  establishment  at  South  Ken- 
sington in  England,  so  well  described  in  the  volumes  entitled  ''Fifty 
Years  of  Public  Work,"  and  recently  published  by  his  son,  Mr.  Alan 
Cole. 

Upon  the  firm  foundation  which  he  laid,  his  successors  are  endeav- 
oring to  build  a  superstructure,  harmonious  in  plan,  but,  it  may  be, 
different  in  proportions  and  even  in  material.  Their  policy  is  not  to 
work  as  he  did,  under  circumstances  different  from  those  which  now 
exist,  but  to  work  as  he  would  have  done  under  these  changed  circum- 
stances. 

EARLY  HISTORY  OF  THE  MUSEUM. 

The  idea  of  a  national  museum  in  the  city  of  Washington  was  first 
suggested  by  the  Hon.  Joel  Koberts  Poinsett,  of  South  Carolina,  Sec- 
retary of  War  under  President  Van  Buren,  who  in  1840  organized,  for 
the  purpose  of  establishing  such  a  museum,  a  society  called  '^The  Na- 
tional Institution,"  afterwards  ^^The  National  Institute,"  which  was 
exceedingly  prosperous  and  active  for  four  years.  By  this  Society  the 
nucleus  for  a  national  museum  was  gathered  in  the  Patent  Office  build- 
ing in  Washington,  and  public  opinion  was  educated  to  consider  the 
establishment  of  such  an  institution  worthy  of  the  attention  of  the  Gov- 
ernment of  the  Uuited  States.  In  1846,  having  failed  in  securing  the 
public  recognition  at  which  it  aimed,  and  the  Smithsouian  Institution 
being  by  its  charter  entitled  to  take  possession  of  the  extensive  Gov- 
ernment collections  already  assembled  in  its  charge,  the  society  became 
torpid,  and  eveutually,  in  18G1,  passed  out  of  existence. 

From  1844  to  1858,  when  the  so-called  "National  Cabinet  of  Curiosi- 
ties" passed  into  the  charge  of  the  Smithsonian  Institution,  the  term 
"National  Museum  "  was  in  disuse.  From  that  time  onward,  however, 
it  was  used,  unofficially,  to  designate  the  collections  in  the  Smith- 
sonian building. 

After  the  "National  Cabinet"  was  delivered  to  the  Eegent«,  appro- 
priations were  made  by  Congress  for  its  maintenance.  During  the 
twenty-threeyears  which  followed,  the  collections  were  greatly  increased 
and  were  made  the  subjects  of  numerous  important  memoirs  upon  the 
natural  history  and  ethnology  of  America.  The  public  halls,  with  their 
arrangements  for  the  exhibition  of  a  portion  of  the  collection,  also  re- 
ceived a  due  share  of  attention,  and  a  certain  amount  of  instruction  and 
pleasure  was  afforded  to  visitors.  The  appropriations,  however,  were 
meagre,  the  space  limited,  and  the  staff  was  so  inadequate  that  little 
could  be  done  except  to  keep  the  collections  in  good  preservation. 

The  exhibition  of  1876  in  Philadelphia  was  an  event  of  great  educa- 
tional importance  to  the  people  of  the  United  States;  and  not  the  least 
of  its  benefits  were  the  lessons  it  taught  as  to  the  possibilities  for  good 
in  public  museums.    The  objects  which  at  the  close  of  the  Centennial 


REPORT   OF   ASSISTANT   SECRETARY.  5 

were  given  to  the  United  States  for  its  National  Museum,  were  of  much 
intrinsic  value,  but  were  still  more  important  in  that  they  led  to  the 
erection  of  a  large  building  for  the  expansion  of  the  Museum  itself. 

From  1876  to  1881  was  a  period  of  quiet  preparation  for  future  effort. 
From  1881  to  1890  its  growth  has  been  rapid,  though  the  organism  is 
still  in  its  infancy.  These  have  been  years  of  experiment,  but  it  is 
hoped  that  it  is  now  evident  to  the  people  and  to  Congress  that  the 
Museum  has  now  begun  a  promising  progress  toward  maturity. 

PROGRESS  IN  THE  WORK  OF   THE  MUSEUM. 

Among  the  more  important  features  of  the  work,  up  to  the  present 
time,  certain  definite  steps  of  progress  have  been  taken,  among  the 
most  important  of  which  may  be  mentioned : 

(1)  An  organization  of  the  Museum  staff  has  been  effected — efficient 
for  present  purposes  and  capable  of  expansion  and  extension  as  occa- 
sion may  require. 

(2)  Through  the  agency  of  this  staff,  the  materials  in  the  Museum, 
the  accumulations  of  nearly  half  a  century,  have  been  examined,  classi- 
fied, and  brought  under  control. 

(3)  The  collections  have  been  fully  quadrupled  in  extent. 

(4)  A  considerable  beginning  has  been  made  toward  the  development 
of  a  thoroughly  labeled  exhibition  series,  available  for  the  instruction 
of  the  public. 

(5)  A  thorough  study  of  the  organizations  and  systems  of  classifica- 
tion in  other  museums  throughout  the  world  has  been  made,  the  results 
of  which  are  beginning  to  appear  in  the  work  of  tlie  Museum  staff.  A 
report  upon  the  great  museums  of  the  world  is  in  preparation. 

(6)  Many  new  methods  of  installation  have  been  developed  by  ex- 
periments in  the  Museum,  and  in  the  expositions  in  which  the  Museum 
has  participated.  These  are  finding  favor,  and  are  being  adopted  in 
many  similar  establishments  at  home  and  abroad,  and  will  certainly  add 
to  the  economy  and  success  of  our  own  administration. 

(7)  Science  has  been  forwarded  by  the  publication  of  many  hundreds 
of  papers  describing  the  materials  in  the  Museum,  while  the  work  of 
specialists  in  the  production  of  these  papers  has  greatly  improved  the 
significance  and  value  of  the  collections. 

NECESSITY  FOR  A  NATIONAL  MUSEUM. 

That  the  United  States  must  have  a  Kational  Museum  is  so  evident 
that  the  proposition  needs  no  argument  for  its  support. 

Every  considerable  nation  has  a  museum  or  group  of  museums  in  its 
capital  city — centers  of  scientific  and  educational  activity — the  treas- 
ure-houses of  the  nation,  filled  with  memorials  of  national  triumphs  in 
the  fields  of  science,  art,  and  industrial  progress. 

They  are  legitimate  objects  of  national  pride,  for  upon  the  character 
of  its  mnseam  and  libraries,  intelligent  persons  visiting  a  country  very 
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properly  base  tbeir  judgment  as  to  the  nature  and  degree  of  the  civil- 
ization of  the  people. 

It  should  be  borne  in  mind  that  here  in  Washington  under  the  roofs 
of  the  Smithsonian  and  new  Museum  buildings  are  grouped  together 
collections  whicb  in  London,  Paris,  or  any  other  of  the  European 
capitals  are  provided  Jbr  in  a  group  of  museums,  for  accommodating 
which  a  much  larger  number  of  equally  commodious  buildings  is  found 
needful. 

POSSIBILITIES  OF  THE  FUTUBB. 

It  is  possible,  as  1  have  pointed  out  in  previous  reports,  to  show  that 
Washington  may  readily  be  made  the  seat  of  one  of  the  greatest 
museums  in  the  world.  It  will  perhaps  be  neither  practicable  nor 
desirable  to  gather  together  in  Washington  collections  of  ancient  medi- 
SBval  art,  such  as  those  which  adorn  the  capitals  of  Europe;  but  a 
representative  series  of  such  objects  will  undoubtedly  grow  up,  which 
shall  tend  to  educate  the  public  taste,  and  to  promote,  so  far  as  possi- 
ble, the  study  of  the  elements  of  art  and  the  history  of  civilization,  as 
well  as  to  forward  the  growth  of  the  arts  of  design.  This  having  been 
accomplished,  the  attention  of  the  Museum  should  be  directed  mainly 
toward  the  exhibition  of  the  geology  and  natural  history  of  America, 
and  its  natural  resources,  to  the  preservation  of  memorials  of  its 
aboriginal  inhabitants,  and  the  exposition  of  the  arts  and  industries  of 
America. 

It  is  evident  that  the  National  Museum  of  the  United  States  will  of 
necessity  have  features  peculiar  to  itself,  developed  in  response  to  the 
peculiar  needs  of  the  people  of  this  continent.  It  should  be  remem- 
bered that  the  national  collections  of  every  principal  European  nation 
are  divided  into  several  groups,  each  under  separate  administration, 
though  often  within  the  general  control  of  some  central  authority.  In 
France,  for  instance,  most  of  the  museums  are  under  the  Ministry  of 
Public  Instruction,  and  in  England,  to  a  less  extent,  under  the  Depart- 
ment of  Science  and  Art. 

In  the  great  European  capitals  the  public  collections  are  scattered 
through  various  parts  of  the  cities,  in  museums  with  distinctive  names 
and  independent  in  their  organizations.  Much  of  the  work  which 
should  properly  be  done  by  such  museums  is  omitted,  because  no  one 
of  them  has  seen  fit  to  undertake  it;  while,  on  the  other  hand,  much 
labor  is  duplicated,  which  is  perhaps  equally  unfortunate,  collections  of 
similar  scope  and  purpose  being  maintained  in  difterent  parts  of  the 
same  city.  One  of  the  chief  objections  to  such  division  of  effort  is  that 
much  of  the  value  of  large  collections  in  any  department  is  lost  by 
failure  to  concentrate  them  where  they  may  be  studied  and  compared 
side  by  side.  In  Washington  the  national  collections  are  all,  without 
exception,  concentrated  in  one  group  of  buildings.  The  Army  Medical 
Museum  now  occupies  a  building  side  by  side  with  those  under  the 
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control  of  the  Smithsoniau  lustitutiou,  nnd  this  proximity,  in  connec- 
tion with  the  long-established  policy  of  cooperation  between  the  two 
organizations,  will  cause  them  to  be,  for  all  practical  purposes,  united 
in  interest. 

POSSIBILITIES  OF  INCREASE   AND  IMPROVEMENT. 

Althoagh  the  appropriations  from  the  public  treasury  for  the  main- 
tenance of  a  national  museum  are  small,  compared  with  those  in  sev- 
eral European  countries,  the  value  of  objects  given  by  private  individ- 
uals is  proportionately  larger.  The  actual  value  of  such  contributions 
for  ten  years  past,  has  not,  it  is  estimated,  fallen  short  of  $20,000  a 
year,  and  in  some  years  has  been  greater. 

Among  the  more  important  gifts  may  be  mentioned  the  George  Oatlin 
Indian  gallery,  of  inestimable  value  to  the  American  historian  and  eth- 
nologist; the  Biley  collection  of  North  American  insects,  the  finest  in 
existence,  containing  150,000  specimens,  nnd  easily  worth  $50,000;  the 
collection  bequeathed  in  1887  by  the  late  Isaac  Lea,  of  Philadelphia, 
containing  besides  minerals  and  other  objects,  about  20,000  concholog- 
ical  specimens,  and  appraised  by  the  State  at  $10,00:);  and  the  collec- 
tion of  the  American  Institute  of  Mining  Eugineers,  for  the  transfer  of 
whi  ih  from  Philadelphia  to  Wa^sbington,  a  special  appropriation  was 
made  by  Congress. 

Some  exceedingly  valuable  collections  in  this  country  and  in  Europe 
have  been  bequeathed  to  the  Smithsonian  Institution  which  have  not 
yet  come  into  its  possession.  Within  the  past  ten  years  it  is  estimated 
that  individuals  to  the  number  of  at  least  a  thousand  have  made  gifts 
to  the  mnseum  to  the  value  of  $100  or  more. 

Not  a  day  passes  during  which  some  stranger,  pleased  with  the  work 
of  the  Mnseum,  does  not  voluntarily  send  in  some  contribution  more 
or  less  important. 

The  National  Museum  now  contains  nearly  3,000,000  specimens,  dis- 
tributed among  the  various  departments,  as  is  shown  in  the  table  on 
page  22. 

The  late  Professor  Baird  was  once  asked  whether  the  value  of  the 
collections  in  the  National  Museum  was  equal  to  the  amount  which  had 
been  expended  in  its  maintenance.  He  replied,  unhesitatingly,  that 
although  it  would  be  by  no  means  a  fair  criterion  of  their  value,  he  did 
not  doubt  that  by  a  judicious  and  careful  system  of  sale  the  entire  sum 
could  be  recovered. 

One  of  the  most  striking  features  in  the  affairs  of  the  Museum  is  the 
manner  in  which  its  collections  are  increasing. 

In  1887  the  number  of  specimens  was  more  than  ten  times  as  great 
as  five  years  before. 

In  the  last  fiscal  year  more  than  twenty  eight  thousand  new  lota  or 
groups  of  specimens  were  entered  u[)on  the  Mnseum  catalogue. 
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This  increase,  as  has  been  shown,  is  in  large  degree  spontaneous, 
only  a  small  amount  of  money  being  available  for  the  purchase  of  new 
mateiiiil. 

As  might  be  supposed,  a  considerable  proportion  of  the  objects  given 
duplicate  material  already  on  hand,  and  although  these  contributions 
can  with  the.  utmost  advantage  be  used  for  distribution  to  other 
museums  and  schools,  they  do  not  iucrease  as  much  as  is  desired  the 
value  of  the  collections  for  study  by  specialists,  and  for  general  etluca- 
tional  purposes.  The  need  of  a  larger  fund  for  the  purchase  of  speci- 
mens is  yearly  more  manifest.  Exceedingly  important  material  is 
constantly  offered  to  us  at  prices  very  much  below  what  it  would  cost 
to  obtain  it  by  collecting,  and  in  many  instances,  when  refused,  it  is 
eagerly  taken  by  the  museums  and  institutions  of  Europe. 

The  most  enlightened  nations  of  Europe  do  not  hesitate  to  spend 
money  liberally  to  promote  the  interests  of  their  national  museums. 

For  the  purchase  of  specimens  for  the  South  Kensington  Museum 
from  1853  to  1887  $1,586,634  was  expended;  or  a  yearly  average  of 
nearly  $47,000. 

Toward  her  other  museums  England  is  equally  liberal.  Exact  sta- 
tistics are  not  at  hand,  but  it  is  quite  within  bounds  to  assert  that  her 
average  expenditure  for  the  purchase  of  new  objects  for  museums  in 
London  is  not  less  than  $500,000  a  year. 

The  museums  of  England  are  rich  with  the  accumulations  of  centuries. 
The  I^ational  Museum  of  the  United  States  is  young  and  has  enormous 
deficiencies  in  every  department.  It  needs,  more  than  any  museum  in 
Europe,  the  opportunity  to  iucrease  its  resources  through  purchase- 
The  total  amount  expended  for  the  purchase  of  specimens  for  the 
National  Museum  since  its  foundation  has  not  exceeded  $20,000,  and 
never  in  one  year  more  than  $8,500. 

More  has  been  expended  for  the  improvement  of  two  museums  in 
the  city  of  New  York  in  the  past  four  years  than  has  ever  been  expended 
by  the  general  government  upon  the  Museum  in  Washington. 

Within  the  past  year  three  mortifying  instances  have  occurred  of  the 
inability  of  the  National  Museum  to  buy  specimens  needed  to  complete 
its  collections. 

A  very  valuable  collection  of  minerals,  absolutely  essential  to  the 
national  collections  and  for  some  years  on  deposit  in  the  National 
Museum,  was  withdrawn  by  its  owner  and  placed  in  a  school  museum 
in  a  neighboring  city,  because  $4,000  could  not  be  had  for  its  purchase — 
a  sum  far  below  its  value. 

A  collection  of  implements  and  weapons  illustrating  the  history  of 
the  natives  of  Alaska,  gathered  by  an  officer  in  the  U.  S.  Navy,  and 
almost  indispensable  for  the  completion  of  the  national  ethnological 
collection,  was  sold  to  a  museum  in  a  neighboring  city  for  $12,000,  while 
the  National  Museum  had  no  money  to  expend  for  such  objects. 

One  of  the  most  important  collections  of  birds  in  America,  the  loss  of 
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which  was  a  national  misfortune,  was  taken  from  the  city  of  Washing- 
ton and  sold  to  the  British  Maseum  for  $10,000,  no  American  institu- 
tion having  money  available  for  its  purchase. 

Instances  of  this  kind  occur  nearly  every  month  in  every  year. 

The  National  Museum  has  had  the  option  for  several  years  of  the 
purchase  at  cost  of  $80,000  of  a  collection  of  minerals,  which  once 
acquired  would  enable  its  mineralogical  department  to  rank  among  the 
first  in  the  world.  Congress  has  never  been  asked  to  make  an  ai)pro- 
priation  for  its  purchase,  simply  because  of  unwillingness  to  ask  for  that 
which  might  not  be  granted.  Minerals,  having  a  money  value,  can 
readily  be  sold,  and  are  not  very  often  given  to  the  Museum,  and  the 
poverty  of  its  mineralogical  collection  is  by  no  means  creditable  to  the 
nation. 

The  Museum  receives  many  valuable  gifts  from  Government  officials 
abroad,  especially  from  those  in  the  consular  and  diplomatic  service, 
and  in  the  Navy. 

If  the  actual  cost  of  gathering  specimens  could  be  paid,  the  time  and 
experience  of  these  men  would  gladly  be  given  gratuitously.  In  this 
way,  by  the  expenditure  of  a  few  thousands  each  year,  extensive  and 
important  additions  might  be  made  to  the  national  collections. 

THE  NECESSITY  FOR  A  NEW  MUSEUM  BUILDING. 

The  National  Museum  is  now  approaching  an  important  crisis  in  its 
history.  Its  future  will  depend  upon  the  action  of  Congress  in  grant- 
ing it  an  additional  building,  for  without  more  room  its  growth  can  not 
but  be  in  large  degree  arrested. 

The  necessity  for  additional  room  is  constantly  increasing,  and  sev- 
eral of  the  collections,  to  wit,  transporation  and  engineering,  fishes,  rep- 
tiles, birds'  eggs,  moUusks,  insects,  marine  invertebrates,  vertebrate 
and  invertebrate  fossils,  fossil  and  recent  plants,  are  in  some  instances 
wholly  nnprovided  for,  and  in  others  only  in  a  very  inadequate  degree. 

In  the  main  hall  of  the  Smithsonian  building  is  still  exhibited  the 
collection  of  birds.  A  few  cases  containing  birds'  eggs  and  shells  have 
recently  been  arranged  along  the  center  of  this  hall. 

Eleven  of  the  departments  in  the  National  Museum  have  no  space 
assigned  to  them  in  the  Museum  building,  solely  on  account  of  its 
crowded  condition.  The  collection  of  prehistoric  anthropological  ob- 
jects remains  installed  on  the  second  floor  of  the  Smithsonian  building. 
The  collections  of  the  remaining  ten  departments  can  not  be  exhibited 
or  even  properly  arranged  and  classified  without  more  room.  These 
collections  are  at  present  stored  in  the  attics  and  basements  of  the 
Smithsonian  and  Armory  buildings,  and  are  inaccessible  for  study  and 
for  the  other  purposes  for  which  they  were  obtained.  The  specimens 
comprising  these  collections  are  not  simply  objects  of  natural  history, 
possessing  an  abstract  interest  to  the  student,  but  represent  the  appli- 
cation of  natural  objects  to  the  indnstriels,  and,  as  such,  arc  of  great 
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importance.  There  are  several  collections  of  ores,  minerals,  building' 
stones,  and  of  objects  representing  various  arts  and  industries,  which 
are  of  very  great  value,  since  they  furnish  to  the  American  manufac- 
turer and  designer  information  of  inestimable  importance. 

The  increase  in  the  national  collections  during  the  last  eight  years  may 
perhaps  be  best  described  by  the  statement  that  in  1882  the  total  num- 
ber of  specimens  recorded  in  the  Museum  was  about  183,000;  while  in 
1890  the  records  indicated  the  possession  of  nearly  3,000,000  speci- 
mens. It  is  proper  to  say  in  this  connection  that  the  actual  increase 
was  not  so  great  as  shown  by  the  records,  since  during  this  period  a 
large  amount  of  material  previously  received  had  been  brought  under 
control  and  placed  on  the  books  of  the  Museum.  It  should  also  be 
borne  in  mind  that  the  present  Museum  building  was  planned  with 
reference  to  the  reception  of  the  material  in  its  custody  at  the  time  of 
its  construction. 

In  the  Armory  building  there  are  at  the  present  time  several  hun- 
dreds of  boxes  containing  valuable  material  which  has  never  been 
unpacked,  since  there  is  no  space  available  for  the  display  of  the  speci- 
mens. Many  of  the  boxes  contain  collections  which  were  brought  to 
the  Museum  through  the  medium  of  special  acts  of  Congress. 

Independently  of  the  collections  obtained  at  expositions,  a  very  large 
amount  of  material  has  been  received  from  foreign  Governments,  among 
which  may  be  mentioned  those  of  Mexico,  Central  America,  several  of 
the  South  American  states,  and  Japan,  which  have  made  extensive  con- 
tributions to  the  zoological,  geological,  ethnological,  and  technological 
collections. 

APPRECIATION  BY  FOREIGN  NATIONS. 

The  new  methods  of  work  and  of  museum  arrangement,  which  have 
grown  up  here,  have  attracted  much  attention  abroad.  Mexico,  in 
1887,  sent  the  entire  collections  of  the  National  Natural  History  Mu- 
seums, then  just  being  founded,  to  Washington,  in  charge  of  two  of  her 
principal  naturalists,  who  passed  six  months  at  the  National  Museum 
identifying  their  material  and  studying  the  methods  of  administration. 
Costa  liica,  forming  a  national  museum,  sent  its  director  here  for  a  six 
months'  course  of  study. 

Japan  has  sent  the  entire  national  collection  of  birds  to  the  Museum 
to  be  studied  and  reported  upon  by  one  of  the  naturalists  of  the  Museum 
staff. 

Germany  has  been  supplied  with  a  complete  set  of  plans  and  illustra- 
tions of  methods  of  administration  at  the  request  of  the  Director  of  the 
National  Zoological  Museum. 

In  1883,  at  the  Fisheries  Exhibition  in  London,  the  methods  of  the 
National  Museum  were  strictly  adhered  to  in  the  arrangement  of  the 
display  made  by  the  United  States. 

In  1888,  in  his  address  as  president  of  the  Anthropological  Society 
of  the  British  Association  for  the  Advancement  of  Science,  General 
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Pitt-Rivers  said  that  the  American  display  at  the  Fishery  Exhibition 
was  the  only  thing  done  in  the  true  spirit  of  modern  science  in  the 
whole  series  of  professedly  scientific  exhibitions  held  in  London  within 
the  past  six  years.* 

Sncb  expressions  of  opinion,  conpled  with  the  constant  praise  with 
which  European  jonrnals  speak  of  the  scientific  work  of  our  Govern- 
ment departments,  can  not  but  be  gratifying,  and  it  should  be  a  matter 
of  national  pride  to  merit  it 

THE  RELATIONS  OF  THE  MUSEUM  TO  THE  SMITHSONIAN  INSTITUTION. 

The  Smithsonian  Institution,  though  it  bears  the  name  of  a  private 
citizen  and  a  foreigner,  has  been  for  nearly  half  a  century  one  of  the 
principal  rallying  i)oints  of  the  scientific  workers  of  America.  It  has 
also  been  intimately  connected  with  very  many  of  the  most  important 
scientific  undertakings  of  the  Government. 

Many  wise  and  enlightened  scholars  have  given  to  its  service  the  best 
years  of  their  lives,  and  some  of  the  most  eminent  scientific  men,  to 
whom  our  country  has  given  birth,  have  passed  their  entire  lifetime  in 
work  for  its  success.  Its  publications,  six  hundred  and  seventy  in  num- 
ber, which  when  combined  make  up  over  one  hundred  dignified  volumes, 
are  to  be  found  in  every  important  library  in  the  world,  and  some  of 
them,  it  is  safe  to  say,  on  the  working-table  of  every  scientific  investi- 
gator in  the  world  who  can  read  English. 

Through  these  books,  through  the  reputation  of  the  men  who  have 
worked  for  it  and  through  it,  and  through  the  good  accomplished  by  its 
system  of  international  exchange,  by  means  of  which  within  the  past 
thirty-eight  years  more  than  1,300,000  packages  of  books  and  other  sci- 
entific and  literary  materials  have  been  distributed  to  every  region  of 
the  earth,  it  has  acquired  a  reputation  at  least  as  far-reaching  as  that 
of  any  other  institution  of  learning  in  the  world* 

'The  words  of  General  Pitt-Rivers  in  1888  are  simply  a  repetition  of  what  he  said 
in  18>£{,  made  stronger  hy  the  ohBervations  of  ^ve  more  years  of  exhibitions  in 
Europe. 

In  1883  he  wrote  to  the  London  Times : 

Sir:  In  confirmation  of  the  praise  yon  Jnstly  bestow  on  the  arrangement  of  the 
United  States  department  in  the  Fisheries  Exhibition  I  bei^  to  draw  attention  to  the 
fact  that  in  the  whole  exhihition  it  is  the  only  one  whicli  is  arranged  IiiHtorically. 
In  the  Chinese,  Japanese,  Scandinavian,  and  Dutch  courts  there  are  objects  which 
the  scientific  stndent  of  the  arts  of  life  may  pick  out  and  arrange  in  th&  proper  order 
in  his  own  mind  ;  but  in  that  of  the  United  States,  following  the  method  adopted  in 
the  National  Mnsenm  in  Washington,  there  han  heen  attempted  something  moro— to 
bring  the  department  into  harmony  with  modern  ideas.  Tiiis  gives  to  the  exhibition 
'an  interest  which  is  aptfrt  from  dommerc-o,  and  ati  interest  whicli  is  heyond  the  mere 
reqnirementa  of  fish  cnltnre,  and  it  may  be  regarded  as  one  ont  of  many  indications 
of  the  way  in  which  the  enlightened  Government  of  the  United  States  mark  their 
appreciation  of  the  demands  of  science. 

J  have  the  honor  to  be,  sir,  yonrs  obediently, 

A.  PlTT-RlVKHB. 
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It  is  therefore  representative  of  what  is  deemed  in  other  lands  the 
chief  glory  of  this  nation,  for  whatever  may  be  thought  in  other  coun- 
tries of  American  art,  of  American  literatare,  American  institutions 
generally,  the  science  of  America  is  accepted  without  question  as  equal 
to  the  best. 

In  the  scientific  journals  of  Great  Britain  and  other  European  coun- 
tries, the  reader  finds  most  appreciative  reviews  of  the  scientific  pub- 
lications of  the  Smithsonian,  the  Museum,  the  Bureau  of  Ethnolog^y, 
the  Geological  Survey,  the  Department  of  Agriculture,  and  the  Fish 
Commission,  and  they  are  constantly  holding  up  the  Government  of 
the  United  States,  as  an  example  to  their  own,  of  what  governments 
should  do  for  the  support  of  their  scientific  institutions. 

It  is  surely  a  legitimate  source  of  pride  to  Americans  that  their  work 
in  science  should  be  so  thoroughly  appreciated  by  eastern  nations,  and 
it  is  important  that  the  reputation  should  be  maintained.  Nothing:  can 
be  more  in  consonance  with  the  spirit  of  our  Government,  nor  more  in 
accord  with  the  injunction  of  Washington  in  his  "Farewell  Address,'' 
lately  admiringly  quoted  by  Sir  Lyon  Playfair  in  his  address  as  presi- 
dent of  the  British  Association  for  the  Advancement  of  Science  : 

Promote^  then^  as  an  object  of  primary  importance,  institutions  for  the 
general  diffusion  of  knowledge. 

Inproportion  as  the  structure  of  a  government  gives  force  to  public  opin- 
ion it  should  be  enlightened. 

No  one  has  been  able  to  show  why  Smithson  selected  the  TTnited 
States  as  the  seat  of  his  foundation.  He  had  no  acquaintances  in  Amer- 
ica, nor  does  he  appear  to  have  had  any  books  relating  to  America  ex- 
cept two.  Khees  quotes  from  one  of  these  ["  Travels  through  North 
America,"  by  Isaac  Weld,  secretary  of  the  Royal  Society]  a  paragraph 
concerning  Washington,  then  a  small  town  of  5,000  inhabitants,  in 
which  it  is  predicted  that  <'  the  Federal  city,  as  soon  as  navigation  is 
perfected,  will  increase  most  rapidly,  and  that  at  a  future  day,  if  the 
affairs  of  the  United  States  go  on  as  rapidly  as  they  have  done,  it  will 
become  the  grand  emporium  of  the  West,  and  rival  in  magnitude  and 
splendor  the  cities  of  the  whole  world." 

Inspired  by  a  belief  in  the  future  greatness  of  the  new  nation,  real- 
izing that  while  the  needs  of  England  were  well  met  by  existing  organ- 
izations such  as  would  not  be  likely  to  spring  up  for  many  years  in  a 
new,  poor,  and  growing  country,  he  founded  in  the  new  England  an  in- 
stitution of  learning,  the  civilizing  power  of  which  has  been  of  incalcu- 
lable value.  Who  can  attempt  to  say  what  the  condition  of  the  United 
States  would  have  been  to-day  without  this  bequest  f 

In  the  words  of  John  Quincy  Adams : 

Of  all  the  foundations  of  establishments  for  pious  or  charitable  uses 
which  ever  signalized  the  spirit  of  the  age  or  the  comprehensive  beneficence 
of  the  founder  J  none  can  be  named  more  deserving  the  approbation  of  man- 
kind. • 


( 


r. 
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The  most  important  service  by  far  which  the  Smithsonian  Institu- 
tion lias  rendered  to  the  nation  has  been  that  from  year  to  year,  since 
1S40— intangible  but  none  the  less  appreciable — by  its  constant  coop- 
eration with  the  Government,  pnblic  institutions  and  individuals  in 
every  enterprise,  scientific  or  educational,  which  needed  its  advice, 
support  or  aid  from  its  resources. 

There  have  been,  however,  material  results  of  its  activities,  the  ex- 
tent of  which  can  not  fail  to  impress  anyone  who  will  look  at  them; 
the  most  important  of  these  are  the  Library  and  the  ifte^eum,  which 
bave  grown  up  under  its  fostering  care. 

The  library  has  been  accumulated  without  aid  from  the  treasury  of 
the  United  States ;  it  has,  in  fact,  been  the  result  of  an  extensive  sys- 
tem of  exchanges,  the  publications  of  the  Institution  having  been 
used  to  obtain  similar  publications  from  institutions  of  learning  in  all 
I>art8  of  the  world. 

In  return  for  its  own  i)ublications  the  Institution  has  received  the 
books  which  form  its  library. 

This  library,  consisting  of  more  than  a  quarter  of  a  million  volumes 
and  parts  of  volumes,  has  for  over  twenty  years  been  deposited  at  the 
Capitol  as  a  portion  of  the  Congressional  Library,  and  is  constantly 
being  increased.  In  the  last  fiscal  year  more  than  twenty  thousand 
titles  were  thus  added  to  the  national  collection  of  books. 

Chiefly  through  its  exchange  system  the  Smithsonian  Institution  had, 
in  1865,  accumulated  about  forty  thousand  volumes,  largely  publications 
of  learned  societies,  containing  the  record  of  the  actual  progress  of  the 
world  in  all  that  pertains  to  the  mental  and  physical  development  of 
the  hnman  family,  and  affording  tLe  means  of  tracing  the  history  of  at 
least  every  branch  of  positive  science  since  the  days  of  revival  of  let- 
ters nutil  the  present  time. 

These  books,  in  many  instances  presents  from  old  European  libra- 
ries, and  not  to  be  obtained  by  purchase,  formed  even  then  one  of  the 
best  collections  of  the  kind  in  the  world. 

The  danger  incurred  from  the  fire  of  that  year,  and  the  fact  that  the 
greater  portion  of  these  volumes,  being  unbound  and  crowded  into 
insufficient  space,  could  not  be  readily  consulted,  while  the  expense  to 
be  incurred  for  binding,  increase  of  shelf-room,  and  other  purposes  con- 
nected with  their  use  threatened  to  grow  beyond  the  means  of  the  In- 
stitution, appear  to  have  been  the  moving  causes  which  determined 
the  Begents  to  accept  an  arrangement  by  which  Congress  was  to  place 
the  Smithsonian  library  with  its  own  in  the  Capitol,  subject  to  the  right 
of  the  Begents  to  withdraw  the  books  on  paying  the  charges  of  bind- 
ing, etc.  Owing  to  the  same  causes  (which  have  affected  the  Library  of 
Congress  itself)  these  principal  conditions,  except  as  regards  their  cus« 
tody  in  a  fire-proof  building,  have  never  been  fulfilled. 

The  books  are  still  deposited  chiefly  in  the  Capitol,  but  though  they 
have  now  increased  from  40,000  to  fully  250^000  volumes  and  parts  of 
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volnmes,  and  form  one  of  the  most  valuable  collections  of  the  kind  in 
existence,  they  not  only  remain  unbound,  but  are  in  a  far  more  crowded 
and  inaccessible  condition  than  they  were  before  the  transfer.  It  is 
hardly  necessary  to  add  that  these  facts  are  deplored  by  no  one 
more  than  by  the  present  efficient  Librarian  of  Congress. 

The  purchasing  power  of  the  publications  of  the  Institation,  when 
offered  in  exchange,  is  far  greater  than  that  of  money,  and  its  benefit 
is  exerted  chiefly  in  behalf  of  the  National  Library,  and  also  to  a  con- 
siderable extent  in  behalf  of  the  National  Museum. 

The  amount  expended  during  tbe  past  forty  years  from  the  private 
fund  of  the  institution  in  the  publication  of  books  for  grataitoiis  dis- 
tribution has  been  $365,000,  a  sum  more  than  half  as  great  as  the  orig- 
inal Smithson  bequest. 

These  publications  have  had  their  influence  for  good  in  many  ways, 
but  in  addition  to  this,  a  library  much  more  than  equal  in  value  to  the 
outlay  has  through  their  buying  power  come  into  the  possession  of  the 
nation. 

In  addition  to  all  this,  a  large  amount  of  material  has  been  acquired 
for  the  Mus  um  by  direct  expenditure  from  the  private  fund  of  tlic 
Smithsonian  Institution.  The  value  of  the  collections  thus  acquired  is 
estimated  to  be  more  than  equal  to  the  whole  amount  of  the  Smithson 
bequest. 

The  rarly  history  of  the  Museum  was  much  like  that  of  the  library. 
It  was  not  until  1858  that  it  became  the  authorizeit  depository  of  the 
scientiftc  collections  of  the  Government,  and  it  was  not  until  after  iSlG 
that  it  was  officially  recognized  as  the  National  Museum  of  the  United 
States. 

But  for  the  provident  forethought  of  the  Smithsonian  Institution,  the 
United  States  would  probably  still  be  without  even  a  reputable  nucleus 
for  a  National  Museum. 

The  relations  of  the  Museum  to  the  system  of  popular  lectures,  for 
many  years  established  in  Washington,  and  the  assistcince  which  it 
affords  each  year  to  students  of  science,  is  referred  to  elsewhere  in  this 
report. 

The  Institution  publishes  many  circulars,  giving  information  on  scien- 
tific subjects,  which  are  distributed  gratuitously  to  those  who  write  to 
make  inquiries,  and  this  system  is  being  continually  extended.  In  ad- 
dition to  this,  a  largo  correspondence  is  carried  on  with  [>eople  in  search 
of  information  on  scientific  topics.  Probably  three  thousand  letters  a 
year  go  out  to  people  who  write  seeking  to  know  the  name  of  some 
object,  or  other  scientific  fact.  Inquiries  of  this  kind  are  always  an- 
swered promptly  and  fully,  and  frequently,  to  intelligent  inquirers, 
books  are  sent,  which  will  enable  them  to  find  out  such  names  for  them- 
selves in  future.  This  work  has  not  only  a!i  eilucational  value  but  often 
a  great  economic  importance  as  well;  as,  for  instance,  when  some  com- 
loon  mineral  has  been  mistaken  for  one  of  value;  some  useless  i^laut 
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has  been  wrongly  identified  and  sapposed  to  be  of  service  in  medicine, 
or  some  barmless  animal  feared  as  noxioas. 

The  pablicatioDS  of  the  lustitution  and  its  dei^endeucies  reach  every 
State  and  almost  every  county  in  the  United  States.  A  careful  study 
of  the  sabject  made  two  or  three  years  ago  by  the  president  of  one  of 
the  scientific  societies  in  Washington  seems  to  indicate  that  there  are 
sev^al  States  which  are  reached  by  no  scientific  publications  whatever 
except  those  distributed  gratuitously  by  the  Government. 

Si>eaking  of  the  Smithsonian  Institution  proper,  and  not  of  the  Mu- 
seum or  any  other  trust  that  it  administers,  it  may  be  stated  that  noth- 
ing could  be  so  desirable  for  the  Institution  as  that  Congress  should 
examine  for  itself  whether,  on  the  whole,  in  the  execution  of  the  trust 
of  Smithson,  more  has  been  given  to  the  Government  than  has  been 
received ;  for  if,  in  attempting  to  increase  and  diiiuse  knowledge  among 
mankind,  the  machinery  of  the  Institution's  action  has  been  such  that 
it  has  incidentally  paid  over  to  the  Government  the  equivalent  of  much 
more  than  the  whole  original  fund,  these  facts  should  surely  be  known 
to  those  who  have  to  ask  themselves  in  what  spirit  as  well  as  for  what 
purpose  the  Institution  expends  money  placed  in  its  charge. 

Professor  Langley  has  pointed  out  that  '^  although  by  the  judicious 
administration  of  the  Smithson  fund  nearly  a  million  and  a  half  dollars — 
the  fmits  of  its  investment — have  been  applied  during  the  past  forty 
years  to  the  advancement  of  science  and  education  in  America  (in  ad- 
dition to  the  principal,  $703,000,  larger  now  than  ever  before)  ic  should 
be  remembered  that  the  income  of  the  lustitution  is  only  $42,000  a  year, 
a  8am  mach  smaller  in  its  power  to  effect  results  than  ever  iu  i)revious 
years." 

Can  the  Tnited  States  fail  to  recognize  its  obligation  to  supplement 
liberally  this  private  coutribulion  for  public  good,  especially  if  it  be 
borne  in  mind  that,  as  Professor  Langley  has  recently  shown,  the  Insti- 
tution has  left  in  perpetual  charge  of  the  nation,  in  the  Museum  alone, 
property  acquired  out  of  its  private  fund  (and  to  which  it  has  appar- 
ently the  same  title)  which  is  probably  now  more  than  equal  iu  value 
to  the  whole  amount  of  the  Smithsonian  bequest  f 

THE  EDUCATIONAL  WORK  OF  THE  MUSEUM. 

The  work  of  the  Museum,  if  it  only  performed  the  functions  of  an 
institntion  for  scientific  investigation,  would  be  of  sufficient  value  to 
justify  its  maintenance  and  extension. 

As  a  matter  of  fact,  it  not  only  performs  these  functions  but  also  does 
a  ver^'  great  deal  to  render  the  resources  of  science  available  to  the 
public  at  large. 

Professor  Huxley's  definition  of  a  museum  was  that  it  is  '^  a  consulta- 
tive library  of  objects." 

The  National  Museum  is  a  consultative  library  for  the  scientific  nnn, 
and  it  is  sometbiug  more.    It  aims  to  be  an  agency  for  the  instruction 
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of  the  people  of  the  whole  country,  and  to  keep  especially  in  mind  the 
needs  of  those  whose  time  is  not  devoted  to  the  study  of  science. 

The  spirit  in  which  the  work  of  the  Museum  is  being  carried  ou  was 
voiced  in  the  address  of  one  of  its  officers  before  the  American  Histori- 
cal Association  at  its  recent  meeting  in  this  city,  in  which  it  was  said : 

(1)  That  public  institutionH  of  Ihis  kind  arc  not  inteiidcdforthefew^  but 
for  the  enlightenment  and  education  of  the  masses. 

(2)  That  the  public  has  a  right  to  full  participation  in  the  results  of  the 
work  of  the  scientific  establishments  which  they  are  helping  to  maintain. 

(3)  That  one  of  the  chief  duties  of  the  officers  of  these  institutio7is  is  to 
provide  means  by  which  such  results  may  be  presented  in  an  attractive  as 
well  as  an  intelligible  form. 

'So  scientific  institution  is  more  thoroughly  committed  to  the  work  of 
the  diffusion  of  knowledge  than  is  the  Smithsonian  Institution,  and  no 
department  of  its  activity  is  more  capable  of  usefulness  in  this  direc- 
tion than  is  the  National  Museunu 

The  benefits  of  the  Museum  are  extended  not  only  to  the  specialists 
in  its  laboratories  and  to  the  hundreds  of  thousands  of  visitors  from 
all  parts  of  the  United  States  who  pass  its  doors  each  year,  but  to  local 
institutions  and  their  visitors  throughout  the  country. 

In  accordance  with  long  sanctioned  usage,  the  duplicate  specimens 
in  the  Museum  are  made  up  into  sets  and  distributed  to  schools  and 
museums,  accurately  named,  and  of  great  service,  both  for  museum  and 
class-room  use. 

The  reports  of  the  Smithsonian  Institution  will  show  how  many  hun- 
dred thousands  of  objects  have  been  thus  distributed  during  tlie  past 
twenty-two  years.  Every  museum  in  the  United  States  has  profited  in 
this  way,  and  by  its  system  of  exchange  the  Museum  has,  while  enrich- 
ing itself,  contributed  largely  to  the  stores  of  every  important  scientific 
museum  in  the  world. 

Not  only  are  specimens  thus  sent  out,  but  aid  is  rendered  in  other 
ways.  Within  the  last  few  years  a  large  number  of  local  museums  in 
the  United  States  have  been  supplied  with  working  plans  of  cases  in 
use  in  the  Museum,  and  similar  sets  of  plans  have  been  supplied  within 
the  past  few  years  to  national  museums  in  other  countries. 

Not  only  do  the  people  of  the  country  at  large  profit  by  the  w^ork  of 
the  Smithsonian,  as  made  available  to  local  institutions,  but  they  profit 
directly,  and  personally  to  a  very  considerable  extent. 

The  curator  of  each  department  in  the  Museum  is  expected  to  be  an 
authority  in  his  own  line  of  work,  and  the  knowledge  of  the  whole  staff 
of  exx)erts  is  thus  placed  without  cost  at  the  service  of  every  ciiizeu. 
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B.— ORGANIZATION  AND  SCOPE  OF  THE  MUSEUM. 

The  National  Museum  is  under  the  direction  of  the  Smithsonian  In- 
stitution, which  is  governed  by  an  establishment  consisting  of  the 
President  of  the  United  States  and  his  Cabinet,  the  Commissioner  of 
Patents,  and  the  Board  of  Kegents,  which  latter  is  composed  of  the 
Vice  President  of  the  United  States,  Chief  Justice  of  the  United  States, 
three  members  of  the  Senate,  three  members  of  the  House  of  Bepre- 
sentatives,  and  six  other  citizens  not  members  of  Congress,  two  of 
whom  are  residents  of  the  city  of  Washington. 

The  Secretary  of  the  Smithsonian  Institution  is  by  law  the  ^^  keeper 
of  the  collections."  The  staff  at  the  present  time  is  composed  of  the 
Assistant  Secretary  of  the  Smithsonian  Institution  in  charge  of  the 
National  Museum  and  thirty-two  curators  and  acting  curators,  twenty- 
two  of  whom  receive  no  salary  from  the  Museum  appropriation.  There 
are  also  eleven  administrative  departments. 

PRINCIPAX   SOURCES   OP  THE  COLLECTIONS. 

The  collections  of  the  Museum  are  made  up,  in  large  part,  of  the  fol- 
lowing materials : 

(1)  The  natural  history  and  anthropological  collections,  accumulated 
since  1850  by  the  efforts  of  the  officers  and  correspondents  of  the  Smith- 
sonian Institution. 

(2)  The  collections  of  the  Wilkes  exploring  expedition,  the  Perry 
expedition  to  Japan,  and  other  naval  expeditions. 

(3)  The  collections  of  the  scientific  officers  of  the  Pacific  Bailroad 
survey,  the  Mexican  boundary  survey,  and  of  the  surveys  carried  on 
by  the  Engineer  Corps  of  the  Army. 

(4)  The  collections  of  the  United  States  geological  surveys  under  the 
direction  of  United  States  geologists  Haydeu,  King,  and  Powell. 

(5)  The  collections  of  the  U.  S.  Fish  Commission. 

(6)  The  gifts  by  foreign  governments  to  the  Museum  or  to  the  Presi- 
dent or  other  public  officers  of  the  United  States,  who  are  forbidden 
by  law  to  retain  such  gifts  in  their  private  possessions. 

(7)  The  collections  made  by  the  United  States  to  illustrate  the  ani- 
mal and  mineral  resources,  the  fisheries,  and  the  ethnology  of  the 
native  races  of  the  country  on  the  occasion  of  the  International  Exhi- 
bition at  Philadelphia  in  1876,  the  fishery  collections  displayed  by  the 
United  States  at  the  International  Fisheries  Exhibition  at  Berlin  in 
1880  and  at  London  in  1883,  and  the  collections  o1)tained  from  various 
local  expositions,  as  for  instance  the  New  Orleans  Cotton  Centennial 
Exposition  in  1884  and  1885  and  the  Cincinnati  Exposition  in  1887. 

(8)  The  collections  given  by  the  governments  of  the  several  foreign 
nations,  thirty  in  number,  which  participated  in  the  exhibition  at  Phil- 
adelphia  in  1876. 
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(9)  The  industrial  collectious  given  by  numerous  manufacturing  and 
commercial  houses  of  Europe  and  America,  at  the  time  of  the  Phila- 
delphia Exhibition  and  subsequently. 

(10)  The  material  received,  in  exchange  for  duplicate  specimens, 
from  the  museums  in  Europe  and  America,  at  the  time  of  the  Philadel- 
phia Exhibition  and  subsequently. 

(11)  Collections  received  as  gifts,  deposits,  or  in  exchange,  from  in- 
dividuals, numbering  usually  from  a  thousand  to  fifteen  hundred  each 
year. 

O.— SPECIAL  TOPICS  OP  THE  YEAR. 

THE  PROPOSED  STATUE  IN  MEMORY  OF   PROFESSOR  BAIRD. 

On  February  10,  1888,  a  bill  passed  the  Senate  making  an  appropri- 
ation for  the  erection  of  a  bronze  statue  in  memory  of  Professor  Baird. 
This  bill  was  referred,  in  the  House  of  Representatives,  to  the  Commit- 
tee on  the  Library,  but  was  not  reported.  On  February  11, 1889,  an 
amendment  was  proposed  by  Hon.  Justin  S.  Morrill  to  the  sundry  civil 
bill  for  1889-'90,  in  the  following  words : 

That  the  Regents  of  the  Smithsonian  Institation.bei  and  are  hereby,  authorized  to 
contract  for  a  statue  in  bronze  of  Spencer  F.  Baird,  late  Secretary  of  the  Smithso- 
nian Institution,  to  be  erected  upon  the  grounds  in  front  of  the  National  Museum ; 
and  for  this  purpose,  and  for  the  entire  expense  of  the  foundation  and  pedestal  of  the 
monument,  the  sum  of  fifteen  thousand  dollars,  or  so  much  of  said  sum  as  may  be 
needed,  is  hereby  appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise 
appropriated. 

On  January  13, 1890,  Hon.  Justin  8.  Morrill  introduced  a  bill  (S.  1940) 
having  the  same  object  in  view.  This  was  read  twice  and  referred  to 
the  Committee  on  Public  Buildings  and  Grounds.  On  the  following 
day  the  bill  was  reported  by  Mr.  Morrill  without  amendment. 

ADDITIONAL  FIEE-PEOOF   BUILDING. 

On  February  19,  1890,  Hon.  Justin  S.  Morrill  reported  from  the  Com- 
mittee on  Public  Buildings  and  Grounds  a  bill  (S.  2740)  to  provide  for 
the  erection  of  an  additional  fire-proof  building  for  the  use  of  the 
National  Museum.  This  was  read  the  first  and  second  times  by  unani- 
mous consent. 

THE  AMERICAN  HISTORICAL  ASSOCIATION. 

The  American  Historical  Association  was  founded  in  1884,  for  the 
promotion  of  historical  studies ;  for  the  collection  and  preservation  of 
historical  manuscripts,  and  for  kindred  purposes  in  American  history. 
By  act  of  Congress,  approved  January  4,  1889,  the  Eegents  of  the 
Smithsonian  Institution  were  authorized  to  permit  the  Association  to 
deposit  its  collections  in  the  Smithsonian  Institution  or  in  Ike  Natiotaial 
Museum.     Under  tbis  act  the  Association  reports  to  th^  ^^.mitliSQniaiia 
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Institattou  concerning  its  proceedings  and  the  condition  of  historical 
study  in  America.  The  first  report  of  the  Association,  for  1889,  was 
transmitted  to  Congress  June  16, 1890,  and  will  be  published  as  Senate 
Miscellaneous  Document  No.  170. 

OPENING  OP  THE  NATIONAL  MUSEUM  AND    SMITHSONIAN  BUILDINGS 
DURING  EXTRA  HOURS. 

On  December  20, 1889,  Hon.  W.  H.  Grain,  M.  0.,  introduced  a  bill  (H. 
B.  3341),  requiring  the  National  Museum  and  Smithsonian  buildings  to 
be  kept  open  to  the  public  from  10  a.  m.  to  5  p.  m.  during  the  months  of 
November  to  March  inclusive ;  and  from  11  a.  m.  to  6  p.  m.  during  the 
remaining  months  of  the  year.  This  was  read  twice,  referred  to  the 
Committee  on  Public  Buildings  and  Grounds,  and  ordered  to  be  printeil. 
Jio  further  action  has  yet  been  taken  by  Congress.  A  new  bill  (H.  B. 
7671),  having  in  view  practically  the  same  object,  and  also  providing  for 
an  electric  plant  for  lighting  the  Museum,  was  introduced  later  in  the 
session  by  Hon.  W.  H.  Grain,  and  referred  to  the  Committee  on  the 
Library. 

COLLECTION  TO  ILLUSTRATE  THE  COMPARATIVE  HISTORY  OP 

RELIGION. 

A  collection  of  objects  used  in  connection  with  the  public  and  pri- 
vate ceremonies  of  the  Jews  is  being  formed  under  the  supervision  of 
Dr.  Cyrus  Adier.  One  case  of  objects  relating  to  this  subject  is  already 
on  exhibition.  Many  of  them  were  obtained  for  the  Museum  by  Dr.  H. 
Friedeuwald.  Among  the  specimens  exhibited  are,  a  manuscript  copy 
of  the  Pentateuch ;  a  silk  taleth ;  phylacteries  of  various  sizes ;  a  silver 
spice-box;  a  manuscript  copy  of  a  tablet  on  which  is  kept  a  reckoning 
of  time  between  Passover  and  Pentecost:  a  shofar,  or  ram's  horn;  a 
manuscript  roll  of  Esther;  a  lamp  of  brass,  and  many  objects  pertain- 
ing to  domestic  worship. 

THE  OAPRON  COLLECTION. 

In  the  report  for  1888  (p.  19)  reference  is  made  to  the  introduction  of 
a  bill  into  the  Senate  by  Hon.  Daniel  W.  Voorhees,  providing  for  the 
purchase  of  the  collection  of  lacquers,  bronzes,  carved  ivories,  coins,  and 
other  works  of  art  obtained  in  Japan  by  the  late  Gen.  Horace  Capron. 
The  bill  was  favorably  acted  upon  in  the  Senate,  but  did  not  come  to  a 
vote  in  the  House  of  Hepresentiitives.  A  new  bill  (No.  321)  was  intro- 
duced into  the  Senate  on  December  4, 1889,  by  Hon.  Daniel  W.Voorhees, 
for  the  same  purpose.  It  was  referred  to  the  Committee  on  the  Library, 
whence  it  was  reported  favorably,  and  passed  the  Senate  March  29, 
1890.  The  amount  appropriated  was  $14,675.  This  bill  was  favorably 
reported  by  the  House  committee  also  on  May  19,  but  has  failed  to 
patfs  the  House  during  the  first  session  of  the  Fifty-first  Congress. 


20  REPORT   OP   NATIONAL   MUSEUM,  1890 

GROWTH  OF  THE  COLLECTIONS. 

The  acce^siou  records  on  June  30, 1890,  showed  23,340  entries,  rep- 
resenting an  estimated  total  of  nearly  3,000,000  specimens.  Of  this 
number,  13,451  accessions  have  been  received  since  1881.  The  average 
number  of  entries  of  accessions  received  annually  between  1881  aud 
1890  has  been  1,495. 

VISITORS   TO   THE  MUSEUM. 

The  total  number  of  visitors  to  the  National  Museum  up  to  June  30, 
1890,  since  the  opening  of  the  Museum  building  in  1881,  is  2,111,949. 

SATURDAY  LECTURES. 

The  first  lecture  of  the  first  series  of  these  lectures  was  given  on 
March  11, 1882.  In  all,  103  lectures  have  been  delivered  in  nine  courses, 
the  date  of  the  last  being  April  3,  1890. 

MUSEUM  APPROPRIATIONS  FOR  1890-1891. 

For  preservation  of  collectiou $140,000 

For  taroitare  and  fixtures ^ 25,000 

For  heating  and  lighting 12,000 

For  printing  and  binding 10,000 

For  postage  stamps,  etc 500 

Total 187,500 

THB  HISTORY   OF  ENGINEERING. 

At  the  Annual  Convention  of  the  American  Society  of  Civil  Engi- 
neers, held  at  Seabright,  New  Jersey,  June  20-26,  the  following  pream- 
ble and  resolution  were  unanimously  adopted: 

Whereas  the  authorities  of  the  Sniithsouian  Institution  have  established  in  the 
National  Museum  at  Washington  a  department  devoted  to  the  preservatiou  of  the 
history  of  American  engineering  science — 

Resolved,  That  the  American  Society  of  Civil  Engineers  hereby  expresses  its  grati- 
fication at  the  establishmeut  by  the  Smithsonian  Institution,  with  the  authority  of 
the  Geueral  Government,  of  a  department  in  the  National  Museum  for  the  preserva- 
tion of  objects  of  interest  bearing  upon  the  history  of  American  engineering,  aud 
recommends  that  American  engineers  cooperate  with  the  Smithsonian  Institution  in 
furthering  the  objects  for  which  the  Department  of  Engineering  has  been  established. 

Besolvcdy  That  copies  of  this  resolution  be  sent  to  the  Secretary  of  the  SniithsouiaQ 
Institution  and  to  the  Curator  of  the  Engineering  Department  of  the  National  Ma- 
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D.— THE  CONDITION  OF  THE  COLLEOTTONb. 


CENSUS  OF   THE   COLLECTIONS. 


The  additions  to  the  collections  daring  the  year  are  indicated  in  the 


following  table: 

No.  of  specimenH. 
Arts  and  indnstries: 

Materia  medica **200 

Foods 200 

Textiles iiG 

Fisheries 2 

Animal  products 1 

Domestic  animals  (for  nionnt- 

ing) 06 

Historical    collections,    coins, 
medals,  paper-money,  etc...  to, 900 

Musical  instrnmonts 20 

Transportation  and  engineer- 
ing    1,250 

Modern  pottery,  porcelain,  and 

bronzes 121 

Paints  and  dyes 88 

Physical  apparatus 12 

Chemical  products 211 

Graphic  arts 600 

Ethnology 2,506 

American  aboriginal  pottery 1. 047 

Oriental  antiquities 2,635 

Prehistoric  anthropology 7, 205 

Mammals  (skinsand  alcoholics) 561 

Birds 2.245 


No.ofspecimeni. 

Birds' eggs 1,068 

Reptiles  and  batrachians 645 

Fishes 15,225 

Vertebrate  fossils 512 

Mollusks 3,500 

Insects 15,000 

Marine  invertebrates 4, 700 

Comparative  anatomy : 

Mammals  (skulls  and  skele- 
tons)  .• 308 

Birds 236 

Reptiles  and  batrachians . .     29 

573 

Paleozoic  fossils 1,229 

Mesozoic  fossils 69 

Ccnozoic    fossils    (included    with 

mnllusks),  fossil  plants 329 

Recent  plants 1,195 

Minerals 9,411 

Lithology  and  physical  geology.  \ 
Metallurgy  and  economic  geol-  ^  (3,600 

ogy S 


Total 81.992 


*  Although  about  200  specimens  have  been  received  during  the  year,  the  total  num- 
ber of  specimens  now  in  the  collection  is  less  than  that  estimated  in  1888-'89,  owing 
to  the  rejection  of  worthless  material. 

tlnclading  the  Catlin  Gallery. 

t  Estimated  on  basis  of  receipts  in  previous  yearn,  the  curator  being  unable  to  as- 
certain the  growth  of  the  collections  under  his  cure  during  the  fiscal  year  1889-'90. 
These  two  departments  are  now  combined  under  the  Department  of  Geology. 
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The  following  table  shows  the  total  nuinber  of  speciuieus  estimated 
iu  the  various  departments  of  the  Museum  at  the  end  of  June,  1890, 
and  iu  previous  years  since  1882 : 


Name  of  department. 


1882. 


1884. 


I  ^^a)®^"  '»88C-'87.   1887-'d8.  :1888-'89. !  ^^^^ 


Arts  and  iudastrieR  ^  i  I 

Materia  medica I >    4, 000 


I 


Foods 

Textiles 

Fisheries 

Animal  products 

Graphic  arts 

Transportation  and  engi- 
neering  

Naval  architectore 

Hi.storical  relics 

Coins,  medals,  paper-money, 
etc 

Musical  instruments 

Paints  and  dyes 

TheCatlin  Gallery 

Physical  apparatus 

Oils  and  gums 

Chemical  produota 

Domestic  animals 

Ethnology i , 

American  aboriginal  pottery .  i . 

Oriental  antiquities , . 

Prehistoric  anthropology  . . . 

Mammals  (skins  and  alco- 
holics)  

Birds 

Birds'  eggs  and  nests 

Beptiles  and  batrachians . . . 

Fishes 

Vertebrate  fossils 

MoUusks 

Insects 

Marine  invertebrates 

Comparative  anatomy : 

Osteology 

Anatomy 

Paleozoic  fossih 


1.244 


4,442 
1,580 
2,000 
5,000 
1,000 


4,850 
822 
3,063 
0,870 
2,702 


5,610 

877  ! 
3,144  I 
10,078 
2,822 


COO 


200,000 
12, 000 


1,002 

1,005 

400 

2,278 

77 

500  i 

250 

5l»7  ' 

<6o9  ' 

, 1 

500,  000 
25,000 


5.762  I 
877  I 
3, 144 
10,  078 
2,822 


5,942 

911  I 
3,222  I 
10, 078  . 
2, 948  I 


(0  5,915 
1,111 
3,288 
10, 080 
2.949 
(d)600 

1,250 
(«)600 


13,634   14,640   14,990    20,890 


I 


417 
2,238 
100 
500 
251 
198 
661 

503,  764 
26,022 


35,  512 

4.660 
44,354 


50,000 

33,375 
1,000 
11,781 

3.535  I 

70  I 


40,491  I  45,252  |  65,314  101,659 


427 
3,011  ! 
100  i 
500  ! 
251 
'198  1 
661  I 


I 

427  ' 
3,011  . 
109  ' 
500  I 
251  ' 
213  ') 
688  j^ 


506,464  I 
27, 122  I 


506,2 
28,2 


324  I 

222  I 

850  i 

108,631  1  116,472  ' 


I  . 


4,920  I 
47, 24C  ' 


65,000  I 


I 


14,825 

3,640 

103 

20.000 


5,094 
50,350 
40,  072 
23, 496 
68.000 

400,000 
151, 000 
200,  000 

4.214 

3,000 

73,000 


7,451 ; 

5),  945  ' 
44,163  I 
25,  344 
75,000  I 

460,000 
500,000 
350,000 


7,811 
51,987  I 
48, 173  ! 
27,542  I 
100,000 


8,058 

56,484 

50.055 

27, 064 

101, 350 


8, 

57, 

50, 

28, 

107. 


425,  000  I  455, 000  ,  468,  000 
585,  000  I  595.  000  '  603. 000 
450,000  I  515,000  '  515,300 


447 

3.132 

197 

if) 

263 

1,U2 

66 

508,830 

2»,  209 

3,485 

123, 677 

8,836 
60.219 
51,241 
29.050 
122,  575 
iO)  512 
471,500 
618.  000 
520,000 


I 


J 10, 210       11,022'     11,558  1     11,76:J         12,326 
80,  482  ,    84, 491  |    84,  649  1     91, 126         92, 355 


a  No  census  of  collection  taken. 

b  The  actual  increase  iu  tho  collections  during  the  year  1889-'90  is  much  greater  than  appears  from 
a  comparison  of  the  totals  for  1889  and  for  1890.  This  is  explained  by  the  apparent  absence  of  any 
increase  in  the  Depaftmeut  of  Lithology  and  Metallurgy,  the  total  for  1890  iu  both  of  these  departments 
combined  showing  a  decrease  of  46,314  specimens,  owing  to  the  rejection  of  worthless  material. 

c  Although  about  200  specimens  have  been  received  during  the  year,  the  total  number  of  bpeci- 
mens  in  the  collection  is  now  less  than  that  estimated  for  1889,  owing  to  the  rejection  of  worthless 
material. 

(i  The  collection  now  contains  between  3,000  and  4,000  Hpecimeus. 

e  No  estimate  of  increase  made  iu  1890. 

/  Included  in  the  historical  collection. 

g  Only  a  small  portion  of  the  collection  represented  by  thi.<t  number  was  received  during  the  year 
1889-'9o! 
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Name  of  departmeDt. 


Hesozoic  foflsiU 

Cenozoie  f oasiU 

Fowilpbuts 

Beoent  plants 

Minerals 

Lithology  and  physical  geol- 

OCT 

lietallorgy   and    econoniio 

K<»lojfy 

Livinc  animals , 


Total. 


1882.    I    1883.    I     1884.       ^^^a)^' 


188e-'87. 


' 100,000       69,742  I    70,775 

(Inclnded  with  inollusks. ) 


9,075 


4.024  ;  7.291 

14, 650  16, 610 

12,500  18,000 

30,000  40,000 


(c>7, 492 
30.000 
18,401 

20,647 

48,000 


8,462 
32,000 
18.  GOl 

21,500 

49,000 


193. 362  363, 143   :,472,600  2.420,944  2,686.335 


1887-88.   1888-89. 


1889-''90. 
(6) 


70.925  I    71,236         71,305 


10.000 
38,000 
21.896 


10, 178 
38,450 
27.690 


22,500  ,    27,000 


51,412 
220 


2.803,450  -2.864,244 


52. 076 
(/)«1 


10.507 

(d)  39, 654 

37, 101 


:(«)32,762 


2.896.104 


a  Xo  censna  of  collection  taken. 

b  The  actual  increaso  in  the  collections  dnrinjr  the  .Tear  1889-'90  is  much  greater  than  appears  from 
a  comparison  of  the  totals  for  1889  and  for  1890.  ThiA  is  explained  hy  the  apparent  absence  of  any 
increase  in  the  Department  of  Lithology  and  Metallnrgy.  the  total  for  1890  in  hoth  of  these  departments 
combined  showing  a  decrease  of  46,314  specimens,  owing  to  the  rejection  of  worthless  materiaL 

c  Only  a  small  portion  of  the  collection  represented  by  this  number  was  received  daring  the  year 
18d»-'90. 

d  This  relates  only  to  specimens  received  through  the  Mnsenm.  and  does  not  include  material  added 
to  the  National  Herbarium,  through  the  Department  of  Agricnltare. 

e  CoUectioDs  combined  in  October,  1889.  under  the  Department  of  Geology.  The  apparent  decrease 
uf  more  than  60  per  cent  of  the  estimated  total  for  1889  is  accounted  foi  (1)  by  the  rejection  of  several 
tbousanfls  of  specimens  from  the  collection,  and  (2)  by  the  fact  that  no  estimate  of  the  ones  in  the 
reserve  and  daplicate  series  is  included.  Of  the  total  numbei  for  1890  about  16,000  specimens  consist 
chiefly  of  pctrographical  material,  stoied  away  for  study  and  comparison  in  the  drawers  of  table  < 

/  Transferred  to  National  Zoological  Parle 
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CATALOGUE  ENTRIES  DURING  THE    YEAR  ENDING  JUNE  30,  1890. 

The  catalogue  entries  made  in  the  books  of  the  several  departments 
daring  the  year  amounted  to  28,293  in  number.  The  following  table 
shows  the  number  of  entries  made  in  each  department.  It  must  be  re- 
membered that  a  catalogue  entry  seldom  refers  to  only  one  specimen. 
Thus  if  fifty  specimens  of  birds  are  contributed  by  one  person,  from  one 
locality,  they  are  entered  under  a  single  catalogue  number.  In  the  case 
of  the  Departifient  of  Marine  Invertebrates,  one  entry  often  includes 
several  hundred  specimens. 


Number  and  name  of  department. 


No.  of  I 
\  ontrlen  ' 
'  during; 

I880-9U.  I 


I.  Arts  and  indastrios: 

Materia  medica 

Textiles -. 

Foods 

Animal  prodacts 

Faints  and  dyes 

Fisheries 

Transportation  and  engineer- 
ing   

Chemical  prodacts 

Modern  pottery,  porcelain,  and 
bronzes 

Mnsical  instmmonta 

Coins,  medals,  paper-money, 
etc 

Graphic  arto 

Domestic  animals  (formonnt- 

ing) : 

II.  Ethnology 

III.  Oriental  antiqnitios 

IV.  Mammals 

V.  Birds 

(6)  Birds' eggs 


Nnrober  nnd  name  of  department. 


No.  of 

entries 
during 
18Sfr-90. 


179 
38  I 

1 
11 


700 

AO   II 


20 

620 

fill 

Gl 
1.469 
M7.  ' 

573 
1, 7.39  ' 


VI. 

VII. 

VIII. 

iX. 

X. 
XI. 

XII. 


XIII. 


XIV. 

XV. 

XVI. 

XVII. 

XVIII. 


Reptile")  and  batrachians 

Fishes 

Vertebrate  fossils 

Mollasks  (including  Cenozoic 

fossils) 

Insects 

Marine  invertebrates 

Comparative  anatomy : 

Mammals 

Birds 

Reptiles  and  batrachians 

Invertebrate  fossils: 

Paleosoic 

Mesozoic  

Fossil  plants 

Recent  plants 

Minerals 

Lithology    and    physical    ge- 

ology 

Metallurgy  and  economic  ge- 
ology  


Total. 


705 

1.016 

124 

6,560 

89 

1,502 

346 

235 

29 

5.412 
*50o 

200 
24 

588 

2,268 

604 
~28,2»3 


*  Not  actually  recoixled,  althougli  the  material  to  be  catalogued  will  fill  up  five  handrod  numbers. 
DEVELOPMENT  AND  ARRANGEMENT  OF  THE  EXHIBITION  SERIES. 


Owing  to  the  already  crowded  condition  of  the  exhibition  halls, 
there  has  been  no  opportunity  of  increasing  very  materially  the  exhi- 
bition series  in  the  several  departments. 

A  large  number  of  specimens  of  foods  and  textiles  have  been  mounted 
in  bottles  and  boxes,  ready  to  be  placed  on  exhibition  when  space  and 
cases  are  available.  The  collection  of  Paleozoic  invertebrate  fossils  has 
been  labeled.  The  fossils  from  the  Cincinnati  formation  of  Ohio  have 
been  rearranged  by  Prof.  Joseph  F.  James.  The  crustaceans  from  the 
Water-lime  formation  of  New  York,  and  from  the  Ghazy  horizon  of  New 
York  and  Vermont,  have  been  relabeled,  and,  with  much  additional  ma- 
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terial,  placed  on  exhibition.  A  beautiful  series  of  trilobites  has  been 
placed  temporarily  in  the  exhibition  cases,  awaiting  permanent  transfer 
from  the  IT.  S.  Geological  Survey  to  the  Museum.  The  Mesozoic  fossils 
have  been  classified  and  arranged  for  exhibition.  Three  groups  of  mam- 
mals have  been  installed  during  the  year,  and  a  considerable  number  of 
single  specimens  added  to  the  exhibition  series.  Although  the  number  of 
specimens  added  to  the  collection  of  birds  is  considerably  less  than  in  the 
previous  year,  the  appearance  of  the  exhibition  series  has  been  greatly 
improved  by  the  substitution  of  new  cases  for  the  old  ones,  and  by  the 
rearrangement  and  relabeling  of  the  collection.  A  large  collection  of 
illastrations  of  North  American  insects,  prepared  for  the  Paris  Exposi- 
tion, has  been  placed  on  exhibition.  Lay  figures  representing  a  Pap- 
aan,  a  Dyak  and  a  Samoan,  in  native  dress,  have  been  placed  in  the 
ethnological  hall. 

Technical  and  historical  series  of  specimens  have  been  placed  on  ex- 
hibition in  the  section  of  graphic  arts.    The  details  of  this  arrangement 
have  been  set  forth  in  a  circular  intended  for  the  guidance  of  visitors, 
aDd  printed  in  the  report  of  the  curator.    A  commencement  has  been 
made  of  an  exhibit  of  forestry  object:S.    A  large  number  of  labels  have 
beeo  added  to  the  exhibition  series  of  fishes,  and  the  groups  have 
been  brought  more  closely  together.    The  material  in  the  collection  of 
tertiary  fossils  has  been  segregated  according  to  its  biologic  relations, 
and  its  incorporation  with  the  general  collections.    The  collection  of 
minerals  has  been  rearranged,  and  a  new  installation  of  the  gem  series 
is  ander  way.    The  collection  of  North  American  lizards  has  been  in- 
stalled in  new  quarters.    Much  time  has  been  devoted  by  Dr.  James 
M.  Flint  to  the  arrangement  of  specimens  of  materia  medica  already 
on  hand.    The  Aino  material  collected  by  Mr.  Bomyn  Hitchcock  has 
been  fully  labeled  and  installed.    The  economic  collection  of  insects, 
which  was  somewhat  damaged  during  the  return  shipment  from  the 
Paris  Exposition,  has  been  overhauled  and  put  in  place  again.    The 
Hemiptera  Heteroptera  have  been  rearranged  according  to  Uhler's 
check-list.    The  ores  and  general  economic  material  in  the  exhibition 
hall  have  been  arranged  into  two  principal  series ;  the  one,  comprising 
a  systematic  exhibit  of  all  the  principal  ores  of  the  metals  arranged ; 
the  other,  arranged  geographically  by  States.    Mr.  Lucas  has  devoted 
a  portion  of  his  time  to  the  identification  and  arrangement  of  skeletons 
of  birds  and  tortoises.    The  classification  of  the  star-fishes,  collected  by 
the  U.  S.  Fish  Commission  steamer  J.26a^roM  in  the  North  Pacific  Ocean, 
bus  been  continued. 
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E.— THE  MUSEUM  STAFF. 

THE  SCIENTIFIC  STAFF. 

Daring  the  jear,  the  departments  of  "  Lithology  and  Physical  Greol- 
ogy^  and  "  Metallurgy  and  Economic  Geology  "  have  been  united  under 
the  designation  of  the  Department  of  Geology.  Since  the  organization 
of  the  departments  in  the  National  Museum  in  1881,  these  departments 
have  until  now  been  kept  entirely  distinct,  and  each  department  has 
been  under  the  control  of  a  curator.  It  has  been  thought  for  some  time, 
however,  that  it  would  be  advantageous  to  the  administration  of  the 
Museum  to  combine  the  work  of  these  closely  allied  departments,  and 
this  was  finally  carried  into  effect  on  October  1, 1889,  upon  the  resigna- 
tion of  Mr.  F.  P.  Dewey.  Mr.  George  P.  Merrill  is  now  in  charge  of  the 
Department  of  Geology. 

Mr.  Romyn  Hitchcock,  who  on  July  31,  1886,  was  furlougbed  to 
enable  him  to  visit  Japan  as  an  instructor  in  the  University  of  Tokio, 
returned  January  20, 1889,  and  has  again  resumed  his  duties  as  curator 
of  the  collection  of  Foods  and  Textiles. 

The  Smithsonian  collection  of  scientific  instruments,  which  some  years 
ago  was  transferred  to  the  custody  of  the  National  Museum,  has  re- 
ceived some  additions  during  the  year,  and  has  been  placed  under  the 
charge  of  Mr.  W.  O.  Winlock,  curator  of  the  Bureau  of  Internatioual 
Exchanges  of  the  Smithsonian  Institution. 

In  June,  1890,  Dr.  Frank  Baker,  Assistant  Superintendent  of  the  U'.  8. 
Life  Saving  Service,  resigned  his  position  to  accept  an  appointment 
as  curator  of  Comparative  Anatomy  in  the  National  Museum.  This 
department  has  for  many  years  been  administered  upon  by  Mr.  F.  W. 
True  as  acting  curator.  Dr.  Baker  will  not,  however,  at  present  assume 
the  duties  of  this  position,  having  received  from  the  Secretary  of  the 
Smithsonian  Institution  a  temporary  appointment  as  acting  manager 
of  the  National  Zoological  Park. 

Mr.  William  T.  Hornaday,  for  several  years  chief  taxidermist,  was  on 
May  9,  1888,  appointed  curator  of  the  Department  of  Living  Animals. 
On  May  6,  1889,  he  was  placed  in  charge  of  the  National  Zoological 
Park  ;  and  on  June  15,  1889,  resigned  this  position.  The  collection  of 
living  animals  hitherto  under  the  care  of  the  Museum  has  now  been 
transferred  to  the  custody  of  Dr.  Frank  Baker,  as  acting  manager  of 
the  Zoological  Park. 

At  the  request  of  Prof.  C.  V.  Riley,  Mr.  John  B.  Smith,  formerly 
assistant  curator  of  Insects  in  the  National  Museum,  was  engaged 
from  January  3  to  February  3,  1890,  to  work  upon  the  collection  of 
Noctuidie. 

Mr.  William  Harvey  Brown,  of  the  National  Museum,  accompanied 
the  Government  "  Eclipse  Expedition "  to  Africa  for  the  purpose  of 
collecting  natural  history  specimens  for  the  Museum.    The  expedition 
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sailed  in  October,  1889,  on  the  U.  S.  S.  Pensacola.  A  reference  to  Mr. 
Brown's  explorations  will  be  found  in  the  chapter  devoted  to  that 
subject. 

On  aocoant  of  the  increasing  administrative  duties  which  have  been 
placed  upon  Mr.  Bichard  Rathban,  of  the  U.  S.  Fish  Commission,  it  has 
been  found  impossible  to  keep  up  the  current  work  in  the  Department 
of  Marine  Invertebrates.  It  therefore  seemed  desirable  to  appoint  an 
assistant,  paid  by  the  Museum,  who  could  devote  his  entire  time,  under 
the  supervision  of  Mr.  Eathbuu,  to  the  work  of  the  department  Mr. 
James  E.  Benedict,  formerly  naturalist  of  the  Fish  Commission,  who 
had  severed  his  connection  with  the  Commission  in  188G,  accepted  an 
appointment  on  January  13,  1890,  as  assistant  curator  of  the  Depart- 
ment of  Marine  Invertebrates. 

At  the  request  of  Dr.  C.  A.  White,  the  director  of  the  U.  S.  Geolog- 
ical Survey  appointed  Mr.  T.  W.  Stanton  to  assist  Dr.  White  in  the 
work  of  the  Department  of  Mesozoic  Invertebrate  Fossils  in  the  Museum. 

There  are  now  thirty-one  organized  departments  and  sections  in  the 
Museum  nnder  the  care  of  curators,  including  honorary  and  acting 
curators,  and  assistant  curators. 

LIST  OF   CURATORS,  ASSISTANT  CURATORS,  AND  AIDS. 

Arts  and  Industries  :  Dr.  G.  Brown  Goo<le,  Honorary  Curator. 

Matkria  Medica  :  Dr.  James  M.  Flint,  U.  S.  Navy,  Honorary  Curator. 

Textiles  :  Mr.  Romyn  Hitchcock,  Acting  Curator. 

Animal  Products  :  Mr.  R.  Edward  Earll,  Acting  Curator. 

Naval  Architecture  :  Capt.  J.  W.  Collins,  U.  S.  Fish  Commiaaion,  Honorary 

C  orator. 
Foods  :  Prof.  W.  O.  Atwater,  Department  of  Agricultare,  Honorary  Curator. 
Historical  Collections,  Coins  and  Medals:  Mr.  A.  Howard  Clark,  Curator. 
Transportation  and  Engineering:  Mr.  J.  E.  WatkiiiB,  Curator. 
Oriental  Antiquities  :  Prof.  PaulHaupt,  Johns  Hopkins  University,  Honorary 

Curator ;  Dr.  Cyrus  Adler,  Johns  Hopkins  University,  Assistant  Curator. 
Graphic  Arts:  Mr.  S.  R.  Koehler,  Boston  Museum  of  Fine  Arts,  Acting  Curator. 
Forestry  :  Dr.  B.  K.  Fernow,  Department  of  Agricultnre,  Honorary  Curator. 
Physical  Apparatus  :  Prof.  W.  C.  Winlock,  Honorary  Curator. 
Ethnology  :  Prof.  Olis  T.  Mason,  Curator;  Mr.  Walter  Hough,  Assistant. 
American  Prehistoric  Pottery:  Mr.  William  H.  Holmes,  Bureau  of  Ethnology, 

Honorary  Curator. 
Prehistoric  Anthropology:  Dr.  Thomas  Wilson,  Curator;  Mr.  E.  P.  Upham, 

Assistant. 
Mammals  :  Mr.  Frederick  W.  Trne,  Curator. 
Birds  :  Mr.  Rohert  Ridgway,  Curator. 

Birds*  Eggs:  Capt.  C.  E.  Bendire,  U.  S.  Army,  Honorary  Curator. 
Rbptilss  and  Batrachians  :  Dr.  Leonard  Stejneger,  Curator. 
Fishes  :  Dr.  Tarleton  H.  Bean,  U.  S.  Fish  Commission,  Honorary  Curator ;  Mr.  Bar- 
ton A.  Bean,  Assistant. 
Vbstebratk  Fossils  :  Prof.  O.  C.  Marsh,  Yale  College,  Honorary  Curator. 
Mollusks  :  Mr.  William  H.  Dall,  U.  S.  Geological  Survey,  Honorary  Curator ;  Dr. 

B.  £.  C.  Stearns,  Adjunct  Curator. 
Insects:  Prof.  C.  V.  Riley,  Department  of  Agriculture,  Honorary  Curator;  Mr.  Mar- 
tin L.  Lint'if,  Aid. 
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Marine  Invertebrates  :  Mr.  Ricbard  Ratbbun,  U.  S.  Fisb  Commission,  Honorary 

Curator ;  Mr.  James  E.  Benedict,  Assistant  Curator. 
Comparative  Anatomy  :  Dr.  Frank  liaker.  Curator ;  Mr.  Frederick  A.  Luciis,  Assist- 
ant Curator. 
Invertebrate  Fossils: 

Paleozoic  :  Mr.  C.  D.  Walcott,  U.  S.  Geological  Survey,  Honorary  Cnrator. 
Mesozoic  :  Dr.  C.  A.  White,  U.  S.  Geological  Survey,  Honorary  Curator. 
Cenozoic:  Prof.  William  H.  Dall,  U.  S.  Geological  Survey,  Hone Tary  Curator. 
Fossil  Plants:  Prof.  Lester  F.  Ward,  U.  S.  Geological  Survey,  Honorary  Curator; 

Mr.  F.  H.  Knowlton,  Honorary  Assistant  Cnrator. 
Botany  :  Dr.  George  Vasey,  Department  of  Agriculture,  Honorary  Curator. 
Minerals  :  Prof.  F.  W.  Clarke,  U.  S.  Geological  Survey,  Honorary  Curator ;  Mr. 

William  S.  Yeates,  Assistant  Cnrator. 
Geology  :  Mr.  George  P.  Merrill,  Curator. 

THE  ADMINISTRATIVE  STAFF. 

No  changes  of  importance  have  been  made  during  the  year.  Mr.  B. 
E.  Earll  has  been  engaged,  since  March,  1889,  on  special  duty  in  the 
office  of  the  Assistant  Secretary. 

The  Department  of  Furniture,  Supplies,  and  Accounts  continues 
under  the  charge  of  Mr.  W.  V,  Cox,  chief  clerk  of  the  National  Mu- 
seum.   A  statement  of  the  work  accomplished  will  be  found  on  page  (52. 

The  Department  of  Correspondence  and  lieports  is  under  the  charge 
of  Mr.  E.  I.  Geare.  A  statement  of  the  work  accomplished  during  the 
year  will  be  found  on  page  08. 

The  Department  of  Registration  and  Storage  is  under  the  charge  of 
Mr.  S.  0.  Brown,  and  a  report  of  his  work  will  be  found  on  page  43. 

Mr.  A.  Howard  Clark  has  continued  his  work  as  editor  of  Proceed- 
ings and  Bulletins  of  the  National  Museum.  The  preparation  and 
printing  of  labels  for  Museum  specimens  has,  as  in  past  years,  also 
been  under  his  supervision. 

The  Museum  library,  which  is  made  up,  for  the  most  part,  of  that 
portion  of  the  library  of  the  Smithsonian  Institution  which  is  required 
for  reference  by  the  curators  of  the  scientific  departments  in  the  Mu- 
seum, is  under  the  care  of  Mr.  John  Murdoch,  librarian  of  the  Smith- 
sonian Institution.  A  statement  relating  to  the  operations  of  the  library 
during  the  year  will  be  found  on  page  48. 

Mr.  Henry  iloran,  superintendent  of  buildings,  with  Mr.  Charles  A. 
Steuart  as  assistant  superintendent,  has  continued  in  charge  of  the 
work  of  the  mechanics  and  laborers  of  the  Museum.  On  page  71  will 
be  found  a  statement  of  the  work  accomplished  by  the  force  of  mechan- 
ics and  laborers. 
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F.-KEVIEW  OF  WORK  IN  THE  SSCIENTIFIO  DEPARTMENTS. 

DIVISION  OP  ANTHROPOLOGY. 

Department  of  Ethnology. — The  first  three  months  of  the  year  covered 
by  this  report  were  spent  by  Prof.  Otis  T.  Mason,  curator,  in  studying 
the  anthropological  collections  in  Europe,  especially  those  at  the  Paris 
Exposition,  during  the  session  of  the  Tenth  International  Congress  of 
Anthropology  and  Prehistoric  Archaeology,  an  account  of  which  is 
submitted  in  his  annual  report. 

The  carator  is  giving  much  attention  to  three  special  lines  of  research 
and  coUec^tion  in  connection  with  the  work  of  his  department;  first, 
among  the  Indian  tribes  of  our  own  country;  second,  among  the  South 
American  tribes;  third,  among  the  African  tribes  of  the  west  coast, 
especially  those  whose  descendants  made  up  the  former  slave  popula- 
tion of  the  United  States,  for  the  purpose  of  comparison  with  the  eflTects 
which  civilization  has  had  upon  the  race  in  this  country. 

Following  up  the  work  of  former  years,  much  time  has  been  devoted 
to  the  study  of  the  bow,  the  arrow,  the  quiver  and  armor. 

Mr.  Walter  Hough  is  making  a  thorough  study  of  the  production  of 
fire  by  primitive  peoples,  and  has  published  in  the  Museum  report 
for  1888  an  exhaustive  paper  on  fire-making  apparatus,  as  represented 
in  the  collections  of  the  U.  S.  National  Museum. 

Among  the  most  important  accessions  is  the  collection  of  Japanese 
and  Aiuo  material  gathered  by  Mr.  Romyn  Hitchcock.  This  material 
has  been  labeled  and  installed  in  the  Museum.  The  collection  of  Afri- 
can material  has  been  enriched  by  the  addition  of  objects  from  the 
Inhambane  Zulus,  collected  by  the  missionary.  Rev.  E.  H.  Richards, 
and  presented  by  Oberlin  College.  Mr.  W.  H.  Brown,  naturalist  of  the 
United  States  Eclipse  Expedition,  secured  material  from  Angola,  and 
Mr.  J.  U.  Camp  contributed  objects  from  the  Congo. 

Several  valuable  collections  of  Samoan  material  have  been  received 
through  Admiral.Kimberly,  U.  S.  Navy,  and  from  Ensign  W.  E.  Safibrd. 
Mrs.  H.  A.  P.  Carter  has  given  photographs  and  specimens  from  the 
Sandwich  Islands.  Dr.  H.  N.  Allen,  court  physician  to  the  King  of 
Corea,  has  deposited  in  the  Museum  his  rich  collection  from  that  king- 
dom. Dr.  Washington  Matthews's  collection  of  Navajo  silver-work  has 
been  acquired ;  also  specimens  of  old  Indian  work  of  great  value  from 
Rev.  E.  0.  Chirouse  through  the  Department  of  the  Interior ;  speci- 
mens from  Idaho  and  Washington  from  Dr.  George  M.  Kober,  U.  S. 
Army,  and  collections  from  the  Hupa  Valley,  California,  made  by  N.  J. 
Pnrcell  and  Jeremiah  Curtin. 

Department  of  American  Prehistorie  Pottery. — ^The  installation  of  the 
exhibition  series  of  pottery  is  now  almost  completed,  and  very  little  re- 
mains to  be  done  excepting  in  connection  with  the  labeling  of  specimens. 
Mr.  William  H.  Holmes  has  continued  to  act  as  honorary  curator  of 
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this  department.  The  principal  additions  to  the  collections  have  been 
secured  through  the  cooperation  of  the  Bureau  of  Ethnology,  with  which 
Mr.  Holmes  is  officially  associated.  One  of  the  most  interesting  is  a 
group  of  vases  from  a  mound  on  the  Savannah  Elver,  obtained  by  Mr. 
H.  L.  Reynolds.  In  connection  with  the  monograph  which  Dr.  Cyrus 
Thomas,  of  the  Bureau  of  Ethnology,  has  undertaken  upon  the  Mound- 
builders,  the  curator  has  conducted  researches  upon  the  collections 
from  the  mounds  of  the  Mississippi  Valley  and  adjacent  regions.  The 
number  of  specimens  added  to  the  collection  during  the  year  is  estimated 
at  1,047,  and  232  entries  have  been  made  in  the  catalogue. 

Section  of  Oriental  Antiquities, — ^The  collection  is  under  the  curator- 
ship  of  Prof.  Paul  Haupt,  of  the  Johns  Hopkins  University,  with  Dr. 
Cyrus  Adler  acting  as  assistant  cuiator. 

Many  valuable  accessions  have  been  received  during  the  year. 
Among  these  is  a  cast  of  the  famous  temple  inscription  discovered  by 
Clermont-Ganneau  in  1871,  which  was  obtained  through  the  courtesy 
of  the  United  States  minister  to  Turkey.  Mr.  Theodore  Graf,  of  Vienua, 
and  Dr.  Zehnpfund,  of  Leipsic,  have  also>made  important  contributions. 
A  collection  of  copies  of  the  Assyrian  seals  has  been  commenced,  and 
much  assistance  has  been  rendered  by  Dr.  William  Hayes  Wanl,  of 
New  York,  Prof,  D.  G.  Lyon,  of  Harvard  University,  and  Prof.  H. 
Hyvernat,  of  the  Catholic  University  in  Washington.  A  collection  of 
oriental  manuscripts,  formed  by  Mr.  William  B.  Hodgson,  and  until 
recently  in  the  care  of  the  Telfair  Academy  of  Arts  and  Sciences  of 
Savannah  (Georgia),  has  been  placed  in  the  custody  of  the  Smithsonian 
Institution. 

The  curator  attended  the  Eighth  International  Congress  of  Orient- 
alists, which  met  at  Stockholm  in  September,  as  the  representative  of 
the  Smithsonian  Institution. 

There  has  been  added  a  case  of  objects  illustrating  the  public  and 
private  religious  ceremonies  of  the  Jews,  collected  and  arranged  by  Dr. 
Adler.  These  objects  were  obtained  partly  through  purchase,  but 
chiefly  through  gift  and  deposit.  Some  of  the  more  interesting  were 
collected  by  Dr.  H.  Friedenwald. 

Dr.  Adler  thus  explains  the  character  of  the  collection  : 

The  collection  may  be  divided  into  two  sections  comprising  the  ob- 
jects employed  respectively  in  public  and  private  ceremonial. 

The  Pentateuch  or  Law  (Hebrew  Torah)  is  considered  by  Jews  the 
most  important  part  of  the  Bible,  and  a  section  of  it  is  read  every  week 
in  the  synagogue.  For  this  purpose  a  manuscript  copy  is  employed, 
])rinted  copies  not  being  used.  When  not  in  use  the  roll  is  covered 
with  a  cloak  and  placed  upright  in  an  ark  or  chest;  to  prevent  the 
reader  from  losing  his  place,  a  pointer  in  the  shape  of  a  hand  (called 
in  Hebrew  Yad  or  »*hand")  is  employed.  The  collection  contains  a 
manuscript  pentateuch  unrolled  with  the  pointer,  and  above  it  the 
cloak  and  winding-scarf  which  envelop  it  when  placed  in  the  ark. 

At  the  mornnig  service  in  the  synagogue  the  male  members  of  the 
congregation  wear  a  special  garment,  a  sort  of  scarf,  known  as  the 
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Taleth,  This  garmeut  is  a  survival  of  the  outer  robe  of  the  ancient 
Hebrews.  They  wear  on  the  corners  a  fringe  or  tassel  in  which  is  a 
thread  of  blue.  A  garmeut  of  the  form  now  used  is  referred  to  in  the 
>Jew  Testament  (Matthew  ix,  20;  xiv,  36;  Luke  viii,  44).  They  are 
made  of  silk,  woolen,  and  even  of  cotton  goods.  The  urave  clothes  of 
a  male  Israelite  consist  of  a  shroud  and  the  takth.  The  specimen  in 
the  collection  is  made  of  silk. 

These  objects  are  used  at  the  Saturday  morning  service,  and  the 
taleth  at  the  daily  morning  service  where  this  survives.  It  is  also  worn 
at  the  afternoon  service  on  Sabbath  and  fasts,  and  at  the  evening  serv- 
ice of  Sabbaths  and  festivals  by  the  officiating  minister  only. 

In  addition  to  the  iaUthy  the  male  members  of  the  congregation  wear 
at  the  morning  service  of  week  days,  phylacteries,  and  where  daily 
synagogue  service  is  not  held,  they  are  employed  in  private  devotion. 
Certain  passages  of  the  Pentateuch  (Exodus  xiii,  9,  10,  16;  1  Deuter- 
onomy Yi,  4,  9,  13,  22)  enjoin  that  the  law  should  be  a  sign  upon  the 
hand  and  for  frontlets  between  the  eyes.  These  passages,  inscribed 
upon  several  pieces  of  parchment  and  inclosed  in  a  leather  case  prepared 
for  the  purpose,  are  bound  on  the  forehead  between  the  eyes.  The 
same  passages  written  on  one  slip  of  parchment  and  inclosed  in  a  sim- 
ilar case  are  bound  on  the  left  arm  above  the  elbow.  They  are  called 
by  the  Jews  telillin  (from  tefilla,  "prayer"),  a  word  found  in  the  Tal- 
mud, but  not  in  the  Bible.  They  are  referred  to  in  the  New  Testament 
(Matthew  xxiri,  5).  The  collection  contains  several  sets  of  phylacte- 
ries of  various  sizes. 

Si^ecial  services  call  for  the  use  of  particular  objects  of  ceremony. 
At  the  conclusion  of  the  Sabbath  there  are  added  some  special 
prayers,  and  the  service  known  as  Eabdalah^  or  separation.  The  objects 
ased  in  this  service  are  a  cup  of  wine,  a  spice-box,  and  a  candle.  First, 
blessing  is  said  over  the  wine,  next  over  the  spices,  and  last  over  the 
light.  The  candle  is  then  extinguished  by  having  wine  poured  upon 
it.  The  collections  contain  a  specimen  of  a  silver  spice-box,  supposed 
to  have  been  manufactured  in  Laupheim  (Wurtemberg),  Germany, 
about  1740.  There  is  a  tradition  that  at  the  beginning  of  the  Sabbath 
a  sx>ecial  angel  accompanies  the  worshiper  from  the  synagogue;  this 
angel  remains  with  him  until  the  conclusion  of  the  Sabbath.  The  de- 
parture of  the  angel  leaves  the  man  faint,  and  the  spices  are  intended 
to  restore  him. 

The  second  great  Jewish  feast  is  the  feast  of  weeks,  also  called  ''  feast 
of  harvest"  and  day  of  first  fruits.  The  harvest  referred  to  is  the  grain 
harvest.  Deuteronomy  xvi,  9,  commands:  "Seven  weeks  shalt  thou 
number  unto  thee,"  beginning  the  day  after  Passover,  when  the  first 
Omer  was  presented.  The  fiftieth  day  (Pentecost)  was  observed  as  a 
sai.Tcd  feast.  Since  mediieval  times  the  Jews  also  celebrate  it  as  the 
anniversary  of  the  delivery  of  the  law  on  Mount  Sinai.  Following 
Ijeviticus  xxiii,  2,  the  Samaritans  observed  Pentecost  on  Sunday.  The 
Hebrew  word  meauiug  a  handful  of  grain,  a  sheaf,  is  Qmer^  and  the 
period  between  Passover  and  Pentecost  is  known  as  the  Omer  season. 
The  days  of  this  season  are  reckoned  and  the  number  announced  each 
day.  For  the  purpose  of  keeping  the  reckoning,  a  tablet  is  hung  up  in 
the  synagogue.  The  cx)llection  contains  a  manuscript  copy  of  such  a 
tablet  which  was  employed  by  a  Spanish-Jewish  congregation.  The 
tablet  is  in  Hebrew.  It  contains  the  words  "Blessed  art  thou  Lord, 
our  Grod,  King  of  the  Universe,  who  has  sanctified  us  with  His  com- 
mandments and  commanded  us  to  count  the  Omer."  Then  follows  the 
count  (in  Hebrew)  and  below  it  the  words  *'  May  the  Lord  restore  the 
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worship  of  the  templo  speedily  in  our  days''  (Psalm  lxvii).  On  the  left 
are  the  letters  H.  S.  and  !>.,  which  indicate  respectively  Oraer  (written 
Homer  by  the  Spanish  Jews)  week  (Sabbat)  and  day. 

In  the  Jewish  ceremonial  on  solemn  occasions,  and  especially  on  New 
Year's  day  (September),  a  blast  is  sounded  from  a  trumpet  called  Shofar. 
It  is  made  of  a  ram's  horn  whose  shape  is  modified  by  heat.  Accord- 
ing to  authorities  on  musical  instruments,  it  is  the  oldest  form  of  wind- 
instrument  known  to  be  retained  in  use.  It  is  mentioned  in  the  Bible 
as  being  used  to  announce  the  new  moon  and  solemn  feasts  and  to  pro- 
claim the  year  of  release.  Occasionally  it  was  employed  as  a  masical 
instrument,  but  its  most  frequent  use  was  for  military  purposes.  It 
was  the  signal  for  going  out  to  battle,  for  the  announcement  of  a  vic- 
tory, and  for  the  recall  of  the  troops.  The  specimen  in  the  collection  is 
an  example  of  the  seventeenth  century,  from  Italy. 

The  feast  of  Purim  was  established  to  commemorate  the  deliverence 
of  the  Jews,  recorded  in  the  book  of  Esther.  On  this  occasion  the  book 
is  read  in  the  synagogue,  a  manuscript  copy  being  employed.  The  col- 
lection contains  a  manuscript  roll  of  the  Hebrew  original,  with  hand- 
painted  views.  The  book  is  usually  called  Megilla  (roll),  or  more  accu- 
rately Megillat  Esther  (roll  of  Esther).  The  Song  of  Solomon,  Ruth,  Be- 
clesiastes,  and  Lamentations  are  written  in  a  similar  form,  and  they 
together  with  Esther  are  called  *<  the  five  rolls." 

The  feast  of  dedication,  or  Hanuka^  is  held  in  remembrance  of  the  re- 
dedication  of  the  Temple  of  Jerusalem  after  its  defilement  by  Antiochas 
Epiphanes  (109  B.  C).  Josephus  records  that  it  was  a  festival  of  lights. 
The  feast  is  celebrated  8  days,  one  light  being  lit  on  the  first  night 
of  the  feast,  and  an  additional  light  on  each  succeeding  night.  The  col- 
lection cK)ntains  a  lamp  of  brass,  hand  made,  with  eight  compartments 
for  oil.  The  lamp  is  of  Dutch  make,  and  its  form  exhibits  an  interest- 
ing survival  of  the  ancient  Eoman  lamp. 

The  specimens  described  are  employed  at  public  worship,  though 
some  "Of  them  may  be  used  at  private  devotion.  Any  place  in  which 
ten  male  Israelites  congregate  is  considered  a  place  of  public  worship. 

The  following  objects  pertain  exclusively  to  private  worship: 

The  Mosaic  legislation  enjoined  that  the  law  should  be  written  on  the 
posts  of  the  door  and  on  the  gates.  This  injunction  is  performed  by 
inclosing  a  slip  of  parchment  in  a  reed,  or  metallic  or  wooden  cylinder, 
on  which  has  been  written  Deuteronomy  vi,  4-9,  13-21,  and  attaching 
it  to  the  doorpost  of  the  house,  and  sometimes  of  each  room  in  the 
house.  At  present  the  Jews  of  the  East  often  nail  to  the  door-casing 
the  entire  decalogue  inclosed  in  a  tin  case  called  Mezuzza.  This  custom 
has  been  widely  adopted  by  other  peoples  of  the  East,  particularly  by 
Mussulmans,  who  select  for  this  purpose  passages  from  the  Koran. 

Whether  at  public  or  private  devotion,  the  Jews  invariably  turn  the 
face  toward  Jerusalem.  For  the  large  majority  of  Jews  this  direction 
is  east.  Synagogues  are  always  built  with  the  ark  containing  the  man- 
uscript copies  of  the  Pentateuch  at  the  eastern  end  of  the  building,  and 
worshippers  face  this  direction.  As  a  reminder  of  the  direction  a  card 
or  scroll  is  hung  up  in  the  dwelling  called  Mizrach  (the  east).  The 
specimen  in  the  collection  contains  the  Ten  Commandments  and  vari- 
ous quotations  from  scripture  in  Hebrew.  Ancient  nations  that  wor- 
shipped the  sun,  turned  when  in  prayer  to  the  east,  the  place  of  the 
rising  sun.  This  fact  is  alluded  to  by  Ezekiel  (viii,  16).  In  the  temple 
itself  the  worshippers  faced  towards  the  west,  the  entrance  being  from 
the  east. 

Before  the  principal  meals  of  the  Sabbath  day  the  Jews  have  ^speijial 
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service,  ioclading  prayers  orer  the  bread  and  wine,  which  is  kuown  as 
Kiddush  or  '^saiictification.'^  The  heail  of  the  family  has  in  front  of  him 
a  plate  containing  two  loaves  of  bread,  covereil  by  a  cloth,  of  which 
there  is  a  specimen  in  the  collection.  This  cloth,  called  Kiddush  cloth, 
coDtains  the  prayers  to  be  recited,  and  representations  of  the  Temple, 
etc.,  evidently  after  old  wood  cuts.  The  practice  of  saying  a  blessing 
before  eating  is  referred  to,  I  Samnel  ix,  13.  It  no  doubt  had  its  origin 
ill  the  fact  tbat  a  public  meal  of  any  sort  was  usually  preceded  by  a 
sacrifice.  "Asking  the  blessing"  was  common  in  New  Testament  times. 
The  later  Jews  enjoined  also  that  thanks  should  be  returned  after  the 
repast. 

At  the  meal  of  the  Passover  eve  (probably  the  same  as  the  "  Lord's 
Supper")  special  plates  were  used  on  which  to  place  cakes  of  unleavened 
bread.  The  collection  contains  two  such,  one  made  of  brass  containing 
fnntsistic  figures  and  a  Hebrew  inscription,  from  Gonstantinople;  the 
other  of  pewter,  mannfactured  at  Tetenhansen  (near  Ousburg)  in  Ger- 
many. 

It  was  customary  among  the  Jews  to  reserve  a  special  lamp  for  use 
on  the  eve  of  the  Sabbath  only.  Oil  was  burned  in  these  from  either 
six  or  eight  prongs.  Seven  prongs  were  never  used,  because  this  lamp 
was  not  to  be  of  the  same  shape  as  the  seven-pronged  candlestick  of 
the  sanctuary.  The  collection  contains  two  specimens  of  the  form  used 
by  the  Jews  of  Germany,  one  having  been  manufactured  in  the  eigh- 
teenth century  at  Fellheim,  Germany. 

The  collection  also  contains  a  map  of  Palestine  and  surrounding 
countries,  with  the  names  of  places  marked  in  Hebrew  characters,  a 
chromo-lithographic  restoration  of  the  Tabernacle,  a  series  of  photo- 
graphs of  the  ruins  of  ancrent  synagogues,  of  the  Arch  of  Titus,  and 
of  the  exteriors  and  interiors  of  the  celebrated  synagogues  of  Europe. 

Section  of  Foods  and  Textiles. — Upon  the  return  of  Mr.  Bomyn  Hitch- 
cock, from  Japan,  he  reassumed  the  custody  of  the  collections  of  Food 
and  Textiles.  A  greater  portion  of  the  year  has  been  consumed  in  the 
examination  and  classification  of  the  material  which  had  accumulated 
daring  bis  absence.  He  has  prepared  an  index  to  the  collection,  show- 
ing the  series  to  which  each  specimen  ha^  been  assigned,  and  also  a 
list  of  the  specimens  in  the  exhibition  series.  The  labeling  of  the  col- 
'  lection  of  foods  of  the  North  American  Indians  has  been  completed. 
The  labeling  of  the  collection  of  textiles  has  also  for  the  most  part  been 
furnished.  Mr.  Hitchcock,  in  addition  to  his  regular  work,  has  pre- 
pared two  papers  embodying  the  results  of  his  observations  in  Japan 
during  1887  and  1888.  These  are  entitled  <<  The  Ancient  Pit-dwellers 
of  Yezo,"  and  "  The  Ainos  of  Yezo.^'  Both  of  these  papers  are  pub- 
lished in  this  report. 

The  number  of  specimens  of  textiles  in  the  exhibition,  reserve,  and 
duplicate  series  is  2,211 ;  38  catalogue  entries  have  been  made.  The 
number  of  specimens  in  the  fooil  collection  on  exhibition,  and  also  in 
the  reserve  and  duplicate  series  is  1,111 ;  68  entries  have  been  made 
in  the  catalogue.  In  this  total  the  specimens  collected  by  Mr.  Hitchcock, 
from  the  Ainos  of  Japan,  are  not  included. 

In  the  chemical  collection,  also  under  Mr.  Hitchcock^s  care,  there  are 
now  457  8])ecimeu8  on  exhibition,  and  852  specimens  in  the  reserve  and 
H.  Mis.  129,  pt.  2 3 
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duplicate  series.    There  bave  been  made  42  entries  in  the  catalo^e 
devoted  to  chemicals,  including  oils,  gums,  and  resins. 

Department  of  Prehistoric  Anthropology. — The  curator,  Mr.  Thomas 
Wilson,  visited  the  Paris  Exposition,  as  the  representative  of  the 
Smithsonian  Institution,  for  the  special  purpose  of  attending  the  Inter- 
national Congresses  of  Hygiene,  Criminal  Anthropology,  Anthropology, 
and  Prehistoric  Archaeology,  and  the  French  Association  for  the  Ad- 
vancement of  Science.  An  account  of  his  visit  is  given  in  his  auiuial 
report  in  section  II. 

The  most  important  accession  during  the  year  is  the  collection  of 
archaeological  specimens,  principally  from  the  District  of  Columbia, 
presented  by  Mrs.  J.  C.  Bruflf,  of  Washington,  District  of  Columbia. 
Contributions  were  also  received  from  Mr.  Thomas  Wilson,  the  curator, 
Mr.  H.  de  Morgan,  New  York  City;  Mr.  J.  P.  Monroe,  Kinggold,  Ten- 
nessee; Messrs.  Bangs  &  Company,  New  York  City;  Mr.  8.  V.  Proud- 
fit,  Falls  Church,  Virginia;  The  Peabody  Museum,  Cambridge,  Mas- 
sachusetts (through  Prof.  F.  W,  Putnam);  Dr.  Hilborn  T.  Cressou, 
Philadelphia,  Pennsylvania ;  and  Mr.  L.  II.  Jammes,  Bealmont,  France. 

The  collections  have  been  divided  into  an  exhibition  and  a  study 
series.  A  classification  of  the  stone  arrow,  or  spear-heads,  and  of  the 
knives  has  been  commenced. 

In  the  catalogue  1,483  entries  have  been  made  during  the  year.  The 
entire  collection  contains  122,679  specimens. 

Section  of  Transportation  tind  Engineering. — Other  duties  of  the  cura- 
tor, Mr.  J.  E.  Watkins,  as  engineer  of  property,  have  prevented  him 
from  devoting  much  time  to  the  development  of  this  collection.  Con- 
siderable progress  has,  however,  been  made  both  in  the  arrangement 
and  labeling  of  the  specimens.  The  system  of  classification  has  been 
set  forth  in  a  previous  report  of  the  curator. 

The  accessions  during  the  year  though  less  numerous  than  in  the 
previous  year  are  equal  in  importance. 

To  the  series  illustrating  the  history  of  the  stationary  steam  engine, 
a  portion  of  the  cylinder  of  the  first  steam  engine  erected  on  the  western 
continent  has  been  added. 

Interesting  specimens  relating  to  the  early  history  of  the  telegraph 
have  been  received. 

Two  drawings  made  by  Fulton,  one  of  the  Chancellor  Livingston^ 
and  the  other  of  the  machinery  of  the  Catherine  ofClermontj  have  been 
added  to  the  steamboat  series. 

The  original  boiler  of  the  locomotive  Stourbridge  Lion^  has  been  added 
to  the  series  illustrating  the  history  of  the  development  of  the  locomo- 
tive. It  is  the  intention  of  Mr.  Watkins  to  mount  the  boiler  on  the 
original  driving-wheels,  and  to  replace  many  of  the  original  parts  which 
are  still  in  existence,  and  thus  as  far  as  possible  complete  the  restora- 
tion of  this  locomotive. 

The  nucleus  of  a  collection  illustrative  of  the  history  of  the  develop- 
ment of  the  bicycle,  has  been  secured.    A  mode)^  pf  tl^e  Snglisb  ^^Paiudpr 
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Horse"  has  beeu  made  in  the  Maseum  workshops,  and  two  old-fashioned 
velocipedes  with  wooden  wheels  have  l>een  acquired.  A  number  of 
drawings  of  parts  of  bicycles  have  also  beeu  secured. 

The  study  series  has  beeu  increased  by  a  number  of  photographs 
and  prints. 

The  preparatiou  of  a  card  catalogue  of  the  collection  has  been  com- 
menced. The  collection  now  contains  approximately  1,250  specimens. 
Seven  hundred  and  fifty  entries  have  been  made  during  the  year  in  the 
catalogue. 

Seetion  of  Materia  Medica, — The  collection  of  materia  roedica  speci- 
mens is  still  under  the  charge  of  Dr.  James  M.  Flint,  U.  S.  Navy,  by 
whom  the  collection  was  first  organized  in  1881.  He  reports  that  much 
time  has  beeu  devoted  to  the  identification  and  arrangement  of  speci- 
mens already  on  hand,  and  to  the  classification  and  installation  of  new 
material.  The  most  important  contribution  to  the  collection  are  a  col- 
lection of  East  India  drugs,  from  the  Koyal  Botanical  Gardens,  at  Kew, 
England,  and  the  collection  of  medicinal  substances  contributed  by 
Messrs.  W.  H.  Schieffelin&  Co, of  Sew  York.  The  preparation  of  de- 
scriptive labels  has  been  pushed  rapidly  forward,  and  the  labeling  of  the 
collection  is  now  almost  completed,  as  well  as  the  completion  of  a  card 
catalogue  of  the  collection,  by  means  of  which  thp  present  position  of 
every  specimen  may  be  readily  ascertained.  The  present  state  of  the 
collection  is  highly  satisfactory.  There  are  now  3,213  specimens  of  drugs 
on  exhibition.  The  reserve  series  contains  1,203  specimens.  The  total 
number  of  specimens  in  the  collection,  including  the  illustrations,  is 
5,915.    The  number  of  catalogue  entries  during  the  year  is  179. 

SecHan  of  Oraphic  Arts, — ^The  arrangement  of  the  collection  in  this 
Department  has  beeu  for  the  time  completed.  The  manuscript  for  the 
labels,  which  has  beeu  prepared  for  some  time,  is  still  in  the  printer's 
hands.  A  circular  has  been  printed  explaining  the  arrangement  of  the 
collection. 

The  most  important  accession  during  the  year  is  the  collection  of 
materials,  prints,  and  tools  illustrative  of  the  process  of  chronioxy- 
lography  in  Japan,  given  to  the  Museum  by  Mr.  T.  Tokuno,  chief  of 
the  Japanese  Government  Printing  Office  at  Tokio. 

A  series  of  drawings  made  by  pupils  of  the  Art  Academy  of  Cincin- 
nati, and  presented  by  the  Cincinnati  Museum  Association  has  been 
placed  on  exhibition. 

During  the  year  accessions  were  received  from  forty-seven  sources, 
and  nine  additions  were  made  by  purchase  to  the  sectional  library. 
The  number  of  entries  made  in  the  catalogue  during  the  year  was  577. 

DIVISION    OF  ZOOLOGY. 

Department  of  Mammals. — ^The  accessions  to  this  Department  during 
the  year  are  regarded  by  Mr.  F.  W.  True,  curator,  as  being  of  more 
t;ba9  ordinar^r  interest.    The  cpHeQtion?  received  from  Dr.  W.  L.  Ab- 
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bott,  and  those  obtained  by  the  Datnralists  who  accompanied  the  United 
States  Eclipse  Expedition  to  South  Africa,  are  of  special  interest. 

Three  new  groups  of  mounted  animals  have  been  placed  on  exhibi- 
tion during  the  year,  and  thirty-three  single  specimens  have  been 
mounted  and  placed  on  exhibition. 

Five  hundred  and  sixty-one  specimens  have  been  added  to  the  collec- 
tion during  the  year,  in  addition  to  a  large  amount  of  material  de- 
posited by  the  Department  of  Agriculture. 

Department  of  Birds, — ^The  exhibition  series  in  this  Department  has 
been  very  greatly  improved  during  the  3'ear.  The  extensive  collections 
made  by  the  U.  S.  Fish  Commission  on  the  Galapagos  Islands,  and  in 
other  parts  of  tropical  America,  have  been  worked  up  by  the  curator, 
and  the  results  have  been  i)ubli8hed  in  Vol.  xii  of  the  Proceedings  of 
the  National  Museum.  A  collection  of  birds  from  Costa  Bica  has  been 
described  in  Vol.  xi  of  the  Proceedings  of  the  National  Museum.  A 
careful  revision  has  been  made  of  the  genera  Xiphocoluptes  and  Scleru 
rtiSj  and  publishecl  in  Vol.  xii  of  the  Proceedings  of  the  National 
Museum.  Dr.  Leonhard  Stejneger  has  continued  his  studies  ou  the 
birds  of  Japan  and  the  Hawaiian  Islands,  and  has  prepared  a  paper  on 
the  extinct  Pallas'  Cormorant  of  Bering  Island. 

The  number  of  specimens  in  the  reserve,  duplicate,  and  exhibition 
series  is  now  estimated  by  Mr.  Eidgway  to  be  60,219,  giving  an  increaae 
of  2,245  specimens  during  the  year.  The  number  of  catalogue  entries 
made  during  the  year  is  1,739. 

Department  of  Birds'^  Eggs. — The  collection  of  birds'  eggs  remains  in 
the  custody  of  Capt.  Churles  E.  Beudire,  U.  S.  Army. 

Among  the  accessions  received  during  the  year,  fifteen  are  mentioned 
by  Captain  Bendire  in  his  annual  report  as  being  of  special  importance. 
Among  the  most  valuable  is  a  collection  of  nests  and  eggs  made  near 
Fort  St.  James  and  presented  by  Mr.  Robert  MacFarlane,  of  the  Hud- 
son's Bay  Company,  also  a  collection  of  nests  and  eggs  from  Colorado, 
presented  by  Mr.  Denis  Gale.  Several  species,  new  to  the  collections, 
have  been  received  during  the  year,  including  some  nests  of  rare  birds. 
The  number  of  eggs  of  North  American  birds  is  now  44,32G,  and  of  for- 
eign birds  4,424.  The  number  of  nests  in  the  reserve  and  exhibition 
series  is  2,491,  making  a  grand  total  of  51,241  specimens  of  eggs  and 
nests  in  the  collection.  This  gives  an  increase  of  1,068  over  the  total  of 
last  year. 

Department  of  Reptiles  and  Batrachians. — Dr.  Leonhard  Stejneger, 
recently  appointed  curator  of  this  Department,  has  commenced  a 
rearrangement  of  the  collections.  The  collection  of  North  American 
lizards  has  been  reclassified  and  catalogued.  The  most  important 
accession  of  the  year  is  a  large  series  of  reptiles  and  batrachians  col- 
lected by  Dr.  C.  Hart  Merriam  in  the  San  Francisco  mountain  plateau 
in  Arizona.  Collections  made  by  the  U.  S.  Fish  Commission  steamer 
Albatross^  and  by  Prof.  David  S.  Jordan,  president  of  the  Indiana  State 
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IJiiiversitj,  contain  much  new  material.  The  curator  made  a  valuable 
collection  of  reptiles,  birds,  and  mammals  in  Arizona,  New  Mexico,  and 
Texas,  during  the  months  of  September,  October,  and  November. 

The  curator  has  made  a  special  Btudy  of  the  geographical  distribu- 
tion of  the  reptiles  and  batrachians  of  the  southwestern  Territories  of 
the  United  States.  He  has  also  published  in  the  Proceedings  of  the 
National  Museum  a  number  of  papers  describing  new  species. 

The  total  estimated  number  of  specimens  in  the  Department  is  now 
29,050.    During  the  year  705  catalogue  entries  have  been  made. 

Department  of  Fishes. — In  the  early  part  of  the  year  the  honorary 
curator,  Dr.  Tarleton  H.  Bean,  was  in  Alaska  for  the  purpose  of  investi- 
gating the  condition  of  the  fisheries,  in  connection  with  his  official  duties 
as  ichthyologist  of  the  U.  S.  Fish  Commission.  During  his  absence  the 
routine  work  of  the  Department  was  carried  on  by  Mr.  Barton  A.  Bean, 
assistant. 

The  number  of  accessions  received  during  the  year  is  38.  Prominent 
among  them  are  a  collection  of  fishes  from  Switzerland ;  a  large  collec- 
tion of  fishes  from  Oalapagos  Islands,  Panama,  British  Columbia, 
Alaska,  and  other  regions  in  the  Pacific  Ocean,  gathered  by  the  natur- 
alists of  the  XT.  S.  Fish  Commission  steamer  Albatross  ;  a  collection  of 
American  Siluroids,  from  the  Museum  of  Comparative  Zoi)logy  at  Cam- 
bridge, Massachusetts ;  a  series  of  fishes  collected  in  the  Yellowstone 
Park,  by  Dr.  David  S.  Jordan  and  his  assistants,  transmitted  by  the 
U.  S.  Fish  Commiif'sion.  The  Fish  Commission  has  also  deposited  in  the 
Museum  an  extensive  collection  of  fishes  made  by  Dr.  Jordan  in  several 
of  the  southern  and  western  States  and  Territories,  during  the  summer 
of  1889. 

In  the  catalogue  of  the  Department  1,016  entries  have  been  made. 
The  estimated  number  of  specimens  in  the  exhibition,  reserve  and  du- 
plicate series,  is  now  about  122,000. 

Department  of  Molltisks  (including  tertiary  fossils). — Mr.  William  H. 
Dall,  of  the  (J.  S.  Geological  Survey,  has  continued  to  take  charge  of 
this  department. .  He  has  been  assisted  in  the  scientific  work  of  the 
Department  by  Dr.  R.  E.  G.  Stearns,  as  adjunct  curator,  and  by  Mr. 
Frank  Burns  and  Mr.  Gilbert  Harris,  of  the  Geological  Survey,  by  whom 
several  important  results  have  been  accomplished.  Considerable  prog- 
ress has  been  made  in  the  determination,  assorting,  and  labeling  of 
material.  Special  reports  upon  collections  received  from  the  Fish  Com- 
mission, the  Navy  Department,  the  Department  of  Agriculture,  the 
Revenue  Marine  Service,  and  other  sources  have  been  made.  A  pre- 
liminary report  upon  the  collections  of  the  Albatross  has  been  com- 
pleted, and  a  report  upon  the  collections  made  by  the  Eclipse  Expedi- 
tion to  Africa  is  in  course  of  preparation. 

Mr.  Dall  has  partially  completed  a  report  upon  the  Plio-Miocene  mol- 
lusk  fauna  of  Florida,  the  first  part  of  which  is  now  being  printed  by 
the  Wagner  Free  Institute  of  Science,  in  Philadelphia. 
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The  total  number  of  accessious  received  daring  tbe  year  is  given  in 
Mr.  Dall's  report  as  87.  Tbe  total  number  of  specimens  received  is 
estimated  at  3,500,  representing  about  1,200  species.  Valuable  collec- 
tions have  been  contributed  by  Mr;  Henry  Hempbill,  from  Lower  Cali- 
fornia. Important  additions  to  tbe  fauna  of  Florida  have  been  received 
from  Messrs.  G.  W.  Webster,  J.  J.  White,  and  I.  Greegor;  and  collec- 
tions of  West  Florida  shells  have  been  presented  by  Mr.  W.  F.  De- 
Golier.  The  Geological  Survey  has  transferred  to  the  Museum  a  val- 
uable collection  of  Post-Pliocene  types,  illustrating  the  paper  of  Mr, 
B.  E.  Gall  in  regard  to  the  fresh-water  fossils  of  Bonneville  Lake  Basin, 
Utah.  A  series  of  the  smaller  species  of  land  shells  has  been  presented 
by  Dr.  Sterki.  Mr.  W.  G.  Binney  has  contributed  several  additions 
to  the  Binney  collection  of  American  land-shells.  A  series  of  slides 
of  sections  of  typical  mollusks  has  been  received  from  Dr.  P.  H.  Car- 
penter, of  Eton  College,  England. 

Mr.  Dall  reports  that  about  75,000  si>ecimens  are  now  ready  for  sys- 
tematic arrangement  in  the  new  cases  which  have  been  provided  for 
this  Department. 

Department  of  Insects. — Prof.  C.  V.  Kiley,  entomologist  of  the  De- 
partment of  Agriculture,  continues  in  charge  of  the  Department  of 
Insects.  The  laboratory  space  of  this  department  has  been  enlarged. 
The  educational  series  in  the  exhibition  hall  has  been  improved.  A 
large  number  of  illustrations  of  North  American  insects,  prepared  by 
Professor  Biley  for  exhibition  at  thcr Paris  Exposition,  have  been  added 
to  the  exhibition  series 

Several  important  accessions  have  been  received  during  the  year. 
Lord  Walsingham  has  presented  125  species  of  rare  Micro-Lepidoptera. 
Mr.  A.  Koebele  has  pjaced  in  the  collection  a  well-mounted  series  of 
Australian  and  New  Zealand  insects,  and  has  also  presented  to  the 
Museum  4,G00  specimens  of  insects,  chiefly  Coleoptera,  collected  by 
him  in  California.  A  collection  representing  120  species  of  Lepidoptera 
from  East  Africa  has  been  received  from  Dr.  W.  L.  Abbott,  tbe  col- 
lector. An  interesting  collection  of  West  and  South  African  insects 
collected  by  Mr.  William  Harvey  Brown,  has  been  received.  The  col- 
lection of  insects  belonging  to  the  late  Dr.  Asa  Fitc^h,  and  purchased 
by  the  Department  of  Agriculture,  has  been  placed  in  the  Museum. 

The  arrangement  of  the  collection  of  North  American  Coleoptera  has 
been  completed.  Several  special  researches  on  entomological  subjects, 
and  relating  more  or  less  to  Museum  material,  have  been  made  during 
the  year  by  the  curator,  and  by  Messrs.  L.  O.  Howard,  of  the  Depart- 
ment of  Agriculture;  John  B.  Smith,  formerly  assistant  curator;  W. 
H.  Ashmead,  and  Lawrence  Bruner. 

About  15,000  specimens  have  been  added  to  the  collection  during  the 
year,  and  89  entries  have  been  made  in  the  catalogue. 

Department  of  Marine  Invertebrates. — Mr.  Richard  Bllthbnn,  honor- 
ary curator,  reports  increased  activity  in  the  work  of  his  department, 
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owing  chiefly  to  the  appoinimeiit  of  an  assistant  carator,  Mr.  James  E. 
Benedict.  All  of  the  material,  including  the  general  alcoholic  collec- 
tions in  the  main  storage-rooms,  has  been  kept  in  excellent  condition. 

The  accessions  have  been  greater  in  number  and  of  more  importance 
than  daring  the  preceding  year.  A  very  valuable  series  of  European 
marine  invertebrates  was  received  from  Eev.  A.  M.  Norman,  of  Burn- 
moor  Rectory,  Durham,  England.  The  U.  S.  Commission  has  trans- 
ferred to  the  Museum  two  very  large  collections  from  the  Pacific  Ocean, 
gathered  by  the  Fish  Commission  steamer  Albatross. 

Other  accessions  deserving  special  mention  were  received  from  Wes- 
leyan  College,  Middletown,  Connecticut;  W.  H.  Brown,  naturalist, 
with  the  United  States  Eclipse  Expedition  to  South  Africa;  tbe Bureau 
of  Navigation,  Navy  Department ;  the  U.  S.  S.  Dolphin^  Commander 
George  F.  F.  Wilde,  commanding;  Prof.  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington  ;  and  Mr.  Romyn  Hitchcock. 

The  arrangement  of  type  series  of  alcholic  specimens  has  been  contin- 
ued. The  alcoholic  collection  of  alcyonarians  and  actinians,  and  the 
entire  collections  of  brachyurans  and  anomourans,  have  been  over- 
bauled,  and  the  card  catalogues  revised  and  completed.  The  assorting 
of  Mr.  DalPs  Alaskan  collection,  which  has  been  in  progress  for  several 
years,  has  been  completed.  Much  time  has  been  spent  in  making  up 
sets  of  duplicates  for  distribution. 

The  shore  and  shallow-water  Echini,  collected  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  on  the  west  coast  of  North  America  in  1888 
and  1889,  have  been  identified  and  a  type  series  deposited  in  the  Mu- 
seum. 

The  assistant  curator  has  identified  the  crustaceans  collected  by  the 
United  States  Eclipse  Expedition  to  West  Africa,  and  has  begun  the 
study  of  the  Alaskan  annelids  obtained  by  Mr.  Dall  and  by  tbe  Fish 
Commission.  Prof.  Walter  Faxon,  of  the  Museum  of  Comparative 
Anatomy,  Cambridge,  Massachusetts,  has  finished  his  investigation  of 
the  cray-fishes  lent  to  him,  and  has  returned  them,  together  with  a  re- 
port, which  has  been  published  in  the  Proceedings  of  the  Museum.* 

Vertebrate  Fossils, — This  department  is  under  the  honorary  curator- 
ship  of  Prof.  O.  C.  Marshy  of  Yale  College,  New  Haven.  Mr.  F.  A. 
Lucas,  assistant  curator  of  the  Department  of  Comparative  Anatomy, 
has  classified  and  arranged  in  drawers  a  portion  of  a  large  number  of 
types  of  the  species  described  by  Dr.  Leidy. 

Tbe  most  important  addition  to  the  collection  is  a  skull  of  Thoraco- 
saurus  neocesaurus^  presented  by  Mr.  Nelson  C.  Page. 

Department  of  Paleozoic  Invertebrate  Fossils. — Among  the  most  im- 
portant accessions  to  the  collection  of  paleozoic  fossils  during  the  year, 
three  are  mentioned  in  the  report  of  the  curator.  The  first  is  from 
the  British  Museum,  and  includes  a  large  number  of  trilobites.  The 
second  consists  of  592  specimens  from  the  Lower  Cambrian  and  the 
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Lorraine  formation  of  Ordovician,  transferred  by  the  U.  S.  Geological 
Survey.  The  tbird,  also  transferred  by  the  U.  S.  Geological  Survey, 
is  a  collection  of  178  specimens  from  the  Hudson  Terrane  of  the  Ordo- 
vician, and  109  specimens  from  the  Upper  Silurian. 

The  curator  has  been  specially  interested  in  the  collection  of  material 
for  the  illustration  of  the  middle  Cambrian  fauna,  and  in  studying  the 
literature  of  the  Cambrian  rocks  of  America.  The  fossils  from  the  Cin- 
cinnati formation  of  Ohio  have  been  rearranged  by  Prof.  Joseph  F. 
Janies,  and  attention  has  been  paid  to  the  exhibition  series  of  crusta- 
ceans from  the  Waterlime  formation  of  New  York,  and  to  the  collec- 
tion from  the  Ghazy  horizon  of  New  York  and  Vermont,  which  has 
been  relabeled  and  placed  upon  exhibition.  Dr.  R.  R.  Gurley  has  been 
employed  in  labeling  and  in  making  a  special  study  ui>on  American 
graptolites.  Twenty-nine  accessions  have  been  received  during  the  year. 
These  represent  1,229  individual  specimens,  including  180  genera,  239 
species,  and  5  varieties.  Five  thousand  four  hundred  and  twelve  en- 
tries have  been  made  in  the  catalogue. 

Department  of  Mesozoie  Invertebrate  Fossils. — Dr.  C.  A.  White,  of  the 
D.  S.  Geological  Survey,  continues  to  act  as  curator  of  the  collection  of 
mesozoie  fossils.  The  pressure  of  work  connected  with  his  duties  as  an 
officer  of  the  Geological  Survey  has  rendered  it  impossible  for  him  to 
devote  more  than  a  small  portion  of  time  to  Museum  matters.  Con- 
siderable progress  has  been  made  in  identifying  collections  transferred 
to  the  Museum  by  the  Geological  Survey. 

The  arrangement  of  the  exhibition  series  has  been  for  the  present 
completed. 

DIVISION  OF  BOTANY. 

Department  of  Botany. — The  report  of  Dr.  George  Vasey,  honorary 
curator,  shows  that  several  collections  of  considerable  value  have  been 
added  to  the  National  Herbarium  during  the  year. 

Among  the  more  important  accessions  are :  A  set  of  550  species  of 
Japanese  plants  from  S.  Tegima,  Director  of  the  Educational  Museum, 
Tokio,  Japan;  335  specimens  collected  in  Mexico  by  C.  G.  Pringle; 
1,800  specimens  of  Southern  Californian  plants  from  C.  B.  Orcutt,  San 
Diego,  California;  80  species  of  Canadian  grasses  from  John  Macoun, 
Geological  and  Natural  History  Survey  of  Canada;  2,817  specimens  of 
Texan  plants  collected  by  G.  C.  Nealley,  of  Houston,  Texas ;  900  speci- 
mens of  East  Florida  plants  from  J.  H.  Simpson,  Manatee,  Florida; 
400  specimens,  collected  in  Lower  California  and  Western  Mexico  by 
Edward  Palmer;  327  specimens  of  Californian  and  Mexican  plants, 
from  the  California  Academy  of  Science ;  the  first  135  species  of  a  set 
of  Bolivian  plants  collected  by  Miguel  Bang;  about  100  Pacific  Slope 
species  from  E.  L.  Greene,  Berkeley,  California;  142  species  of  the 
Hepaticw  Cubensis  Wrightianxe^  from  the  Harvard  University  herbarium ; 
500  specimens  from  the  United  States  Eclipse  Expedition  to  Africa; 
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320  species  of  European  mosses  from  Dr.  I.  Hageu,  Trondhjem,  Nor- 
way; 800  Bpecimens  collected  by  Frederick  V.  Coville,  of  the  Depart- 
ment of  Agriculture,  in  Virginia  and  North  Carolina. 

The  total  number  of  specimens  in  the  National  Herbarium  is  esti- 
mated as  follows:  MonntiCd,  155,000;  duplicates,  18,000. 

This  portion  of  the  National  Herbarium  is  in  great  danger  owing  to 
the  lack  of  fire-proofrooms  in  which  it  can  be  kept.  Dr.  Vaaey  in  his 
rex>ort  emphasizes  the  risk  of  allowing  it  to  continne  in  inappropriate 
quarters.  He  says :  "  If  it  were  destroyed  by  fire  it  could  never  be  en- 
tirely replaced^  and  a  large  number  of  type  specimens  would  be  lost. 
The  collection  of  American  grasses  is  the  largest  in  existence,  and  con- 
tains the  type  specimens  of  nearly  all  the  species  of  American  grasses 
described  daring  the  last  fifteen  years." 

A  new  museum  building  should  soon  be  provided,  in  which  this  and 
several  other  collections,  at  present  without  proper  shelter,  may  be  ap- 
propriately installed. 

Department  of  Fossil  Plants. — A  series  of  fossil  plants  consisting  of 
aboat  600  si^ecimens,  representing  as  far  as  practicable  the  evolution- 
ary development  of  plant  life  has  been  placed  on  exhibition.  A  series 
of  labels  has  been  prepared  for  these  specimens  and  printed. 

The  duplicate  specimens  of  fossil  plants  belonging  to  the  Museum  are 
stored  in  the  Armory  building,  for  lack  of  other  space. 

The  remaining  type  specimens  belonging  to  the  Museum  collections, 
representing  the  earlier  geological  formations,  have  been  entirely  re- 
arranged during  the  year. 

Professor  Ward  has  been  engaged  during  the  year  in  the  preparation 
of  a  monograph  of  the  flora  of  the  Laramie  group. 

The  fine  Kansas  collection  of  Dakota  group  plants,  purchased  from 
Mr.  Charles  Sternberg  by  the  Geological  Survey,  was  incorporated  with 
the  Museum  collections  in  1889.  This  contains  400  types  of  the  plants 
of  the  Dakota  group,  which  were  studied  by  Professor  Lesquereux. 

Mr.  Charles  S.  Prosser,  of  the  Geological  Survey,  one  of  Professor 
Ward's  assistants,  has  recently  studied  the  flora  of  the  Silurian  and 
Devonian  formations,  and  has  made  extensive  collections  in  various 
parts  of  New  York. 

Mr.  David  White,  of  the  Survey,  has  been  engaged  in  the  identifica- 
tion of  a  series  of  cretaceous  plants  collected  by  himself  on  Martha's 
Vineyard,  and  has  also  commenced  the  study  of  a  collection  of  Car- 
boniferous plants  from  Missouri. 

Mr.  F.  H.  Enowlton  has  studied  a  collection  of  fossil  wood  from 
Arkansas;  and  has  prepared  a  report,  which  will  soon  be  published  by 
the  Arkansas  Geological  Survey.  He  has  also  published  a  paper  upon 
the  fossil  wood  of  the  Potomac  formation,  in  which  several  new  species 
are  describeil ;  this  publication  also  contains  an  elaborate  review  of  the 
literature  relating  to  the  study  of  internal  structure,  from  its  earliest 
mention  down  to  the  close  of  the  year  1886. 
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Daring  the  summer  of  1889  Mr.  Kuowlton  m«ade  collections  of  fossil 
planes  in  Kew  Mexico  and  Arizona,  discovering  eight  or  ter  localities 
from  which  fossil  plants  had  not  been  before  reported.  His  collec- 
tions include  a  valuable  and  exceedingly  interesting  series  of  Triassic 
plants  from  the  copper  mines  near  Abiqniu.  He  also  visited  the  cele- 
brated fossil  forest  in  the  vicinity  of  Holbrook,  Arizona,  where  several 
hnndreds  of  acres  are  covered  by  immense  trunks  of  fossil  trees.  A 
large  collection  of  fossil  wood  was  obtained  in  this  locality.  He  also 
made  a  collection  of  fossil  wood  from  the  fossil  forest  at  Calistoga, 
California.  On  his  return  in  the  fall,  he  commenced  the  selecdoii  of  a 
series  of  type  specimens  from  collections  made  in  previous  years  in  the 
Yellowstone  National  Park. 

Section  of  Forestry. — Dr.  B.  E.  Fernow,  chief  of  the  Division  of  For- 
estry in  the  Department  of  Agriculture,  has,  as  stated  in  the  reiK>rC  for 
1889,  taken  charge  of  the  forestry  collection  in  the  Museum. 

It  had  been  expected  that  the  material  used  in  (he  exhibit  prepared 
by  the  Department  of  Agriculture  for  the  World's  Exposition  at  Paris 
in  1889  would  be  returned,  and  form  a  nucleus  for  a  systematic  Museum 
exhibit.  The  bulk  of  the  material  was,  however,  at  the  request  of  the 
director  of  the  Jardin  des  Plantes,  in  Paris,  turned  over  to  that  estab- 
lishment by  the  representative  of  the  Department  of  Agriculture. 

During  the  year  five  exhibits  received  through  the  Department  of 
Agriculture  have  been  installed.  To  the  panel  exhibiting  the  forestry 
interests  of  the  Unit<5d  States,  and  referred  to  in  Dr.  Fernow's  report 
for  1889,  two  maps  from  the  Census  Bureau  have  been  added.  These 
show  the  distribution  of  forest,  prairie  and  plain,  and  of  the  different 
forest  types  as  described  by  Prof.  C.  S.  Sargent. 

The  collection  of  the  woods  of  the  United  States,  which  was  prepared 
by  the  Department  of  Agriculture  for  the  Cincinnati  Exposition,  has 
been  arranged  in  four  cases. 

It  is  the  wish  of  the  curator  to  make  a  complete  representation  of 
the  arborescent  flora  of  the  United  Stales,  and  also  a  comprehensive 
exhibit  of  the  more  important  timber  trees,  as  soon  as  opportunity 
shall  be  afforded. 

DIVISION  OF  GEOLOGY. 

Department  of  Minerals, — The  appearance  of  the  exhibition  hall  de. 
voted  to  the  display  of  minerals  has  been  greatly  improved  during  the 
year.  Prof.  F.  W.  Clarke,  honorary  curator,  reports  that  the  collec- 
tion has  in  a  great  measure  been  rearranged,  and  that  a  new  installa- 
tion of  the  gem  collection  has  been  commenced.  A  special  feature  of 
the  year's  work  has  been  the  preparation  of  a  large  number  of  dupli- 
cate collections  of  minerals  for  distribution  to  schools  and  colleges. 
The  distributions,  which  have  already  been  made,  are  referred  to  in 
the  statement  concerning  the  work  of  the  Department  of  Begistration 
and  Storage.    Among  the  most  important  accessions  are  a  large  series 
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of  minerals  from  M  issoiiri  aud  Arkansas,  collected  by  Mr.  W.  P.  Jenney, 
and  a  collection  of  Arizona  minerals,  collected  by  Dr.  W.  F.  Hillebrand 
and  transmitted  by  the  U.  S.  Geological  Survey.  Specimens  often  me- 
teorites have  been  received  daring  the  year,  six  of  which  were  acquired 
by  exchange  with  the  British  Museum  and  the  Museum  of  Natural  His- 
tory in  Paris. 

Department  of  Geology. — ^Mr.  Merrill,  curator  of  this  department, 
states  that  a  very  large  portion  of  his  time  since  October,  1889,  has 
been  devoted  to  the  assorting  of  collections,  the  preparation  of  labels, 
and  the  identification  of  material  sent  to  the  Museum  for  examination 
and  report.  Sixty* nine  lots  of  material  have  thus  been  named  and  re- 
)H)rted  upon  during  the  year.  Mr.  Merrill  has  prepared  in  his  report 
a  careful  synopsis  of  the  plan  which  he  has  devised  for  the  rearrange- 
ment of  the  exhibition  series.  The  number  of  specimens  now  in  the 
exhibition  series  is  estimated  at  1G,762«  The  entries  in  the  catalogue 
of  the  Department  of  Metallurgy  during  the  year  were  504  in  number. 
In  the  catalogue  heretofore  devoted  to  the  Department  of  Lithology 
and  Physical  Geology  2,268  entries  have  been  made. 

G.— REVIEW  OF  THE  ADMINISTRATIVE  WORK. 

PROGRESS  OP   GENERAL  AND   INCIDENTAL  WORK. 
RK6I8TKAT10N  AND  STORAGE. 

Mr.  S.  C  Brown,  registrar,  has  prepared  the  tabalated  statement 
here  printed,  showing  the  number  of  packages  received  at  tlie  Smith- 
sonian Institution  during  the  year : 

Books,  nnniber  of  volumes 41,:)00 

Miscellaneous  packages  for  Smithsonian  Institntion 7,716 

Loads  of  specimens  and  Rupplies 42 

Packages  containing  Mnsenm  specimens 827 

Packages  containing  Museum  supplies 1, 668 

Personal  packages G06 

Total  number  of  packages  received 5*2,079 

The  namber  of  packages  sent  out  both  from  the  Smithsonian  Institu- 
tion and  the  National  Museum  was  2,154. 

Distribution  of  Duplicates. 

The  dirtribntion  of  daplicate  specimens  has  been  continued,  and  308 
packages  of  specimens,  as  shown  in  the  accompanying  tabic,  have  been 
sent  out  during  the  year.  The  larger  part  of  these  contained  specimens 
presented  to  schools  and  colleges  for  use  in  connection  with  their  scien- 
tific work. 
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Distribution  of  Spkcimbns. 

Arranged  by  departments  in  the  Museum. 


Department. 


Materia  modica 

Textile  iDclnHtrica 

Orieutal  antiquities 

Etlinology 

Pottery 

Preliistoric  anthropology 

Mammala 

Birds 

Binls'eggs 

Keptiles  and  batrachians 

Fisbes 

MuUasks 

Insects  


Department. 


Marine  inrertebrates 

Comparative  anatomy 

Inrertobrate  foosiis 

rianto 

Minerals 

Litbology  and  physical  geology 

Metallurgy 

Direct  exchanges 

Photographs  and  plans  of  cases,  etc. 
Returned  to  owner 


No.  of 
pack- 
ages sent 
out. 


60 

2 

G 

5 

74 

13 

7 

7 

5 

107 


Total. 


308 


The  transmission  of  specimens  to  museums  and  colleges,  at  home  and 
abroad,  has  been  actively  carried  on,  especially  in  connection  with  the 
department  of  minerals,  a  large  quantity  of  duplicate  material  having 
been  obtained  last  summer  by  Prof.  F.  W.  Clarke,  Curator  of  Minerals, 
especially  for  this  purpose. 

Numerous  exchanges  of  specimens  have  also  been  completed.  The 
following  statement,  arranged  geographically,  contains  the  names  of  the 
recipients  of  the  material  sent  out,  the  character  of  the  specimens,  and 
the  conditions  under  which  transmitted,  t.  e.,  whether  as  a  gift  or  in 
exchange. 

Geographical  statement  of  the  distribution  of  specimens  during  the  year  aiding  June^O^ 

1890. 

FOREIGN   COtJNTEIES. 

Afkica.  Department  of  Public  Instruction,  Cape  Town :  Dried  insects  (295  speci- 
mens) in  exchange.     (D.*  6359.) 

Australia.  Australian  Museum,  Sydney,  New  South  Wales :  Two  boxes  of  alcobolic 
fishes,  and  skeletou  of  Great  Auk  in  exchange.    (D.  5965.) 
School  of  Arts,  Newcastle,  New  South  Wales :  Minerals  (set  43).    Gift.  (D.  6290.) 

AUSTHIA.  Dr.  A.  Breziua,  Vienna :  Rocks  (41  specimens)  in  exchange.     (D.  G067.) 

Bavaria.  University  of  Munich,  Munich:  Minerals  (136  specimens)  in  exchange. 
(D.  6-271.) 

Belgium.  Prof.  Ernest  van  den  Broeck,  Brussels:  Hocks  (16  specimens)  in  exchange. 
(D.  6284.) 

British  Guiana.  The  Colonial  Museum,  Demerara:  Birds'  skins  (37  specimens)  in 
•    exchange.     (D.  6056.) 


*  D.  refers  to  the  distribution  record  kept  by  the  registrar. 
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England.  Henr^'  Balfour,  Oxford:  Ziifil  pottery  (8  specimens)  and  flaked  imple- 
ments (24  specimens)  in  exchange.     (D.  6360.) 
Edward  Bartlett,  Kent :  Birds'  skins  (48  specimens)  in  exchange.     (D.  6C43.) 
British  Museum,  London  :  Minerals  (15  specimens)  in  exchange.    (D.  6275.) 
Edward  Lovett,  Croydon^  Sarrey:    Ethnological  specimens  (135)  in  exchange. 

(D.  G071.) 
Oxford  University  Museum,  Oxford:  Stone  implements  (7  specimens)  and  1  Ka- 

diak  lamp  in  exchange.     (D.  6178.) 
Rev.  A.  M.  Norman,  Fence  Houses,  Durham :  Specimens  of  Echini  (14)  and  two 
hoxes  of  duplicate  marine  luvertehrates  in  exchange.     (D.  6253.)     (D.  6342.) 
France.  Mineral  Laboratory,  College  of  France,  Paris :  Minerals  (33  specimens)  in 

exchange.     (D.  6257.) 
Germany.  Dr.  August  Miiller,  Berlin :  Birds'  skins  (29  specimens)  in  exchange.    (D. 
6049.) 
Royal  University  of  Berlin,  Berlin:  Collection  of  batrachians  in  exchange.     (D. 

6243.) 
Royal  Ethnological  Museum,  Dresden:   Twenty  casts  of  Indian  heads  in  ex- 
change.   (D.  6220.) 
Hans  Graf  von  Berlopsch,  Miinden :  Birds'  skins  (108  specimens)  in  exchange. 

(D.6096.) 
Dr.  Adolph  Nehrkorn,  Braunschweig:  Birds'  skins  (20  specimens)  in  exchange. 
(D.  6045.) 
Hungary.  National  Museum,  Buda-Pesth:  Birds'  skins  (36  specimens)  in  exchange. 

(D.  6095.) 
jCKLAND.  Icelandic  Natural  History  Society,  Reykjavik :  Two  boxes  of  duplicate 

marine  invertebrates  in  exchange.    (D.  63;)6.) 
India.  Government  Ceufral  Museum,  Madras:  Birds'  skins  (55  specimens)  in  ex- 
change.   (D.  6102.) 
Italy.  Dr.  Paulo Mantegazza,  Florence:  Archaeological  specimens  (55)  in  exchange. 
(D.  6237.) 
'Zoological  Museum,  Royal  University,  Florence:  Ethnological  specimens  (24) 
in  exchange,  and  archaeological  and  ethnological  specimens  (35)  in  exchange. 
(D.  5982.)  (D.  6236.) 
Japan.  Tokio  Educational  Museum,  Tokio:  Botanical  specimens  (400)  in  exchange. 

(D.6108.) 
Syria.  Syrian  Protestant  College,  Beirut:  Four  boxes  alcoholic  reptiles,  batrachians, 
rocks,  birds*  skius,  marine  invertebrates,  and  1  box  of  minerals  (set  1.)    (D. 
60u6.)    (D.6177.) 

AukBAMA.  State  Agricultural  and  Mechanical  College,  Auburn:  Minerals  (set  20). 
Gift.     (D  620.) 
State  Normal  School,  Jacksonville :  Minerals  (set  26).     Gift.     (D.  6215. ) 
CoiX)RAi>o.    Museum  of  the  Denver  Chamber  of  Commerce,  Denver:   Two  models 

of  cliff-dwellings.    Gift.    ( D.  6004. ) 
District  of  Columbia.    George  H. Boehmer,  Washington:  ZuDi  pottery  (14  speci- 
mens) in  exchange.     (D.6109.) 
Catholic  University,  Brookland:  Minerals  (18   specimens)  and  rocks  (30  speci- 
mens).    Gift.    (D.6119.) 
Georgia.    N.P.Pratt,  esq.,  Atlanta:     Minerals  (11  specimens)  in  exchange.      (D. 

6047.) 
Illinois.  Lake  High  School,  Lake:  Minerals  (set  30).     Gift.     (D.  6210.) 

Peoria  Scientific  Association,  Peoria :  Minerals  (sot  46).     Gift.    (D.6318.) 
Central  Illinois  Scientific  Association,  Virginia:  Two  boxes  duplicate  marine  in- 
vertebrates.    Gift.     (D.  6289. ) 
Charles  K.  Worthen,  Warsaw :    Birds'  skins  (27  specimens)  in  exchange.     (D. 
6093.)    (D.6135.) 
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Indiana.  De  Pauw  Uoiversity,  Greencastle:  West  coast  fishes  (set  7).     Gift.     (D. 
6•^79.) 
Hanover  College,  Haaover:  Minerals  (set  3:^).     Gift.     (D.  6223.)  | 

Johu  W.  Spencer,  Pax  ton :  Corals  (32  specimens)  in  exchange.     (D.  6280.) 
State  Normal  School,  Terre  Haute :  West  coast  fishes  (set  42).     Gift.     ( D.  6278. ) 
Iowa.  Coe  College,  Cedar  Rapids:  West  coast  fishes  (set  6d).    Gift.     (D.  628ti.) 

The  Clinton  High  School,  Clinton :  Minerals  (set  14).     Gift.     (D.  6198).  I 

High  School,  Council  Bluffs:  Marine  invertebrates  (series  iv,  set  161).    Gift.  (1). 

6144.) 
Simpson  College,  Indianola:  Miuorals  (set  23).    Gift.     (D.6212.) 
State  University  of  Iowa,  Iowa  City :    Specimen  of  Pentacrinn^.      Gift.     (D. 

5967.) 
Western  Normal  School,  Shenandoah :  Two  boxes  of  marine  invertebrates.     Gitt. 
(D.62SI.) 
Kansas.  College  of  Emporia,  Emporia:  Miuorals  (set  49).     Gift.    (D.6344.)  i 

Stale  Normal  School,  Emporia:  Minerals  (set  29).     Gift.     (D.6218.)  ' 

Ottawa  University,  Ottawa:  Marine  invertebrates  (series  iv,  set  158.)  Gift.   (D. 
6123.)    Minerals  (sot  15).     Gift.     (D.6199.) 
Kentucky.  Berea  College,  Berea :  Minerals  (set  24).     Gift.    (D.6213.) 
Central  University,  Richmond :  Minerals  (set  47).     Gift.     (D.  6339.) 
Louisiana.  New  Orleans  University,  New  Orleans:  Marine  invertebrates  (series iv, 
set  162).    Gift.     (D.  6151.) 
Gilbert  Seminary,  Winsted :  Minerals  (set  36).    Gift.    (D.  6230. ) 
Maine.  George  L.  Brigham,  Bolton :  Minerals  (50  specimens)  in  exchange.   (D.  6264.) 
Lorin  B.  Merrill,  Paris:  Minerals  (49  specimens)  in  exchange.     (D.  6263.) 
Colby  University,  Watcrvillo:  Rocks  (13  specimens)  in  cxchauge,  and  mincruls 
(set  39).     Gift.    (D.6201.)    (D.6260.) 
Maryland.  St.  John' College,  Annapolis:   Marioo  invertebrates  (series  iv,  set  1/0). 
Gift.    (D.  63(51.) 
Woman's  College  of  Baltimore,  Baltimore  :  Minerals  (set  18).     Gift.     Marine  in- 
vertebrates (series  l  v,  set  163).     Gift.     ( D.  6205. ) 
Massachusetts.  Massachusetts  Agricultural  College,  Amherst:  Marine  invertebrates 
(series  iv,  set  168).    Gift.     (D.  6347.) 
George  H.  Barton,  Boston :  Geological  specimens  (41)  in  exchange.     (D.  6039. ) 
Boston  Society  of  Natural  History,  Boston :  Alcoholic  fishes  of  cast  coast  (54  spe- 
cimens) in  exchange.     (D. 6157.) 
Barnunts  Museum,  Tuft's  College,  College  Hill :  Twelve  casts  of  fishes,  6  casts  of 
cetaceans,  10  antiquities,  marine  invertebrates  (118  specimens)  in  exchange. 
(D.  6'i65.) 
Peabody  Museum,  Cambridge:  Twelve  boxes  Indian  pottery,  4  boxes  of  Indian 

costumes  in  exchange.     (D.6013.)    (D.  6074.)     (D.6158.) 
Clark  University,  Worcester:  Marine  invertebrates  (series  iv, set  155).  Gift.  (D. 
5960.) 
Michigan.  Michigan  Agricultural  College,  Lansing :  Collection  of  fibers.     Gift.     (D. 

6207.) 
Minnesota.  Minnesota  Aca4lemy  of  Sciences,  Minneapolis:  Minerals  (set  57).   Gift. 

(D.6242.) 
Missouri.  Missouri  School  of  Mines,  RoUa:  Minerals  (set  54).     Gift.     (p.  6354.) 
Montana.  College  of  Montana,  Deer  Lodge:  Miuerals  (set  31).    Gift.     (D.  6224.) 
Nebraska.  Doaue  College,  Crete:  Minerals  (sot  51).    Gift.    (D.6348.) 
University  of  Nebraska,  Lincoln :  Minerals  (set  50).    Gift.     (D.  6345.) 
Gates  College,  Neligh :  Minerals  (set  53).    Gift.     (D.  6350. ) 
Creighton  College,  Omaha ;  Minerals  (set  52).    Gift.     (D.  6349.) 
Nebraska  Institute  for  the  Deaf  and  Dumb,  Omaha:  Minerals  (set  55).    Marine 

invertebrates  (set  169).     Gift.    (D.  6:J55. ) 
}feb|:aska  State  Normal  School,  Peru :  Minerals  (set  45).    Gift.    (D.  6317.) 
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New  Hampshire.  High  School,  North  Charlestown:  Minerals  (iiet  9).  Gift.  (D.6193.) 

Hi«;h  School,  Fraukl  in:  MiiierAls  (set  8).     Gift.    (0.6192.) 
New  Jersey.  High  School,  Bloomfiold:  Minerals  (set  34).    Gift.     (D.  6238.) 

Son th  Jersey  Institute,  Bridgetou:  Marine  invertebrates  (set  166.)    Gift.    (D. 


New  York.  Cornell  University,  Ithaca:  Four  hoxes  of  textiles,  Indian  foods,  etc., 

in  exchange.     (D.  6017.) 
American  Museum  of  Natural  History,  New  York :  Skin,  skull,  and  bones  of  bi 

son  in  exchange.     (D.  5949.)    Birds'  skins  (10  specimens)  in  exchange.     (D. 

6065.) 
College  of  the  City  of  New  York,  New  York :  Minerals  (set  38).     Gift.     ( D.  6249. ) 
Columbia  School  of  Mines,  New  York :  Minerals (19  specimens)  in  exchange.    (D. 

5333.)   . 
Prof.  J.  J.  Stevenson,  New  York:  Rocks  and  ores  (15  specimens)  in  exchange. 

(D.  6316.) 
University  of  the  City  of  New  York,  New  York  :  Ores  (125  specimens)  in  exchange. 

(D.  5939.)    Cretaceous  and  Tertiary  fossils  (48  specimens)  in  exchange.     (D. 

6029.)    Cambrian  fossils  (12  specimens)  in  exchange.    (D.  6334.) 
High  School,  Oleau :  Marine  invertebrates  (series  iv,  set  164).    Gift.     (D.  6227.) 
North  Carolina.  United   States  Assay  Office,  Charlotte:  Minerals  (set  4).    Gift. 

(D.  6188.) 
C.  W.  Kessler,  Charlotte:  Minerals  (83  specimens)  in  exchange.     (D.  6287.; 
Ohio.  Cincinnati  Society  of  Natural  History,  Cincinnati :  Speciuiun  of   Pentacriniis, 

Gift.    (D.  6165.)    Two  boxes  of  duplicate  marine  invertebrates  in  exchange. 

(D.  6325.) 
Ohio  Wesleyan  University,  Delaware:  Minerals  (set  25).     Gift.     (D.  6214.) 
Oberlin  College,  Oberlin:   Ethnological  material  (73  specimens)  in  exchange. 

(D.  5981.)     Specimen  of  Peutacrinus.     Gift.    (D.  6014.)    Two  boxes  of  marine 

invertebrates  in  exchange.  (D.  6088.)   Birds'  skins  (42  specimens)  in  exchange. 

(D.  6170.)    Minerals  (set  42).    Gift.     (D.  6283.) 
Oregon.  State  Agricultural  College,  Corvallis:  Minerals  (set  33).     Gift.     (D.622G.) 

Marine  invertebrates  (series  iv,  set  165).    Gift.     (D.  6226.) 
Pennsylvania.  Muhleuberg  College,  AUentown :  Marine  iuvertebrates  (set  159). 

Minerals  (set  22).    Gift.     (D.  6133.)    (D.  6211.) 
Central  State  Normal  School,  Lock  Haven  :  Minerals  (set  16).    Gift.     (D.  6200.) 
Academy  of  Natural  Sciences,  Philadelphia :  Two  boxes  duplicate  marine  inverte- 
brates in  exchange.     (D.  6299.) 
Convent  of  the  Sacred  Heart,  Philadelphia  :  Shells  (85  specimens).     Gift.     (D. 

6338.) 
Dr.  Heilbron  Cresson,  Philadelphia  :  One  box  of  stone  implements  in  exchange. 

(D.  0118.) 
Wagner  Free  Institute   of   Science,   Philadelphia:    Specimen  of   Pentacrinus. 

Gift.    (D.5954.)    Minerals  (63  specimens)  in  exchange.    (D.6207.)    Two  boxes 

duplicate  marine  invertebrates  in  exchange.    (D.  6292.) 
George  Vanx,  jr.,  Philadelphia :  Minerals  (41  specimens)  in  exchange.    (D.  6305. ) 
Pittsburgh  Female  Colli'ge,  Pittsburgh :  Minerals  (set  2).     Gift.    (D.  6183.) 
Rhode  Island.  Brown  University,  Providence:  Dried  plants  (71  specimens)  in  ex- 
change.   (D.  6131.) 
South  Carouna.  Charleston  Museum,  Charleston  :  Birds' skins  (3  specimens).    Gift. 

(D.  6030.) 
Arthur  T.  Wayne,  Charleston:   Birds'  skins  (2  specimens)   in  exchange.     (D. 

6086.) 
University  of  South  Carolina,  Columbia:  Marine  invertebrates  (series  iv^  set  157). 

Gift.    (D.  6112.) 
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South  Dakota.  Dakota  Agricultural  College,  Brookings :  Minerals  (set  5).    Gift. 
(D.  (il89.) 
St>ulh  Dakota  Normal  School,  Ma^lisou :  Minerals  (set  6).     Gift.     (D.  6L90.) 
Dakota  University,  Mitchell:  Miuerals  (set  35).     Gift.     (D.  G'i29.)    Marine  in- 
vertebrates (scries  iv,  set  1C7).    Gift.     (D.  G300.) 
Pierre  University,  Pierre:  Miuerals  (set  27).     Gift.     (D.  G216.) 
Kedlield  College,  Re<lfield :  Miuerals  (set  7).    Gift.     (D.  GLUl.) 
University  of  South  Dakota,  Venuilliou  :  Miuerals  (set  48).     Gift.     (D.  6340.) 
Tkxnksskk.  University  of  Tennessee,  Knoxville:  Minerals  (set  U).    Gift.    (D.  619r».) 
Sweetwater  Female  Institute,  Sweetwater:  Minerals  (set  12).     Gift.     (D.  619G.) 
Texas.  University  of  Texas,  Austiu :  Minerals  (sot  28).    Gift.     (D.  6217.) 

State  Agricultural  and  Mechanical  College,  College  Station:  Miuerals  (set  13). 
Gift.    (D.  6197.) 
Vkkmoxt.  Brattleboro  Society  of  Natural  History,  Braltleboro :  Minerals  (set  40). 
Gift.     (D.  G2i)l.) 
Ira  K.  AUeu,  Fair  Haven  :  Minerals  (145  specimens)  in  exchange.     (D.  6286.) 
ViR(;iNiA.  Emory  and  Henry  College,  Emory:  Minerals  (sot  17).     Gift.     (D.   6202.)- 
Virginia  Normal  and  Collegiate  Institute,  Petersburgh :  Miuerals  (set  19).     Gift. 
(I).  6204.) 
WiscOKSix.  Lawrence  Uuiver^ity,  Appleton :  Marine  in  vertebra  t<es  (series  i  v,  set  156). 
Gift.     (D.  5986.) 
Elkhorn  High  School.  Elk  Horn :  Minerals  (set  21).     Gift.     (D.  6-^10.) 
University  of  Wisconsin,  Madison  :  One  box  of  Cambrian  fossils.    Gift.   (D.  5998.) 
Marine  invertebrates  (series  IV,  set  160).     Gift.     (D.  6193.)     Miuerals  (set  3). 
Gift.     (D.  6184.) 
State  Normal  School,  Milwaukee :  Minerals  (set  41).     Gift.     (D.  62S2.) 
Public  School,  Palmyra  :  Miuerals  (set  10).     Gift.     (D.  6194.) 
Wyoming.  Public  School  of  Cheyeune,  Cheyenne:    Miuerals  (set  44).    Gift.     (D. 
6291.) 

Storage. 

During  the  year  there  were  entered  upon  the  temporary  storage- 
rec5ords  of  the  Museum  361  boxes. 

There  were  removed  from  storage  and  turned  over  to  the  officers  of 
the  Museum  119  boxei?,  to  be  opened  and  worked  into  the  collections  of 
the  Museum. 

LIBRARY. 

Mr.  John  Murdoch,  librarian,  has  furnished  the  following  statement 
concerning  the  operations  of  the  library. 

The  total  number  of  publications  added  to  the  library  during  the 
year  was  12,437  (1,479  volumes  of  more  than  100  pages,  2,250  pamph- 
lets, 8,672  parts  of  regular  serials,  and  36  charts).  Of  these,  785  vol- 
umes, 1,0  LO  pamphlets,  and  6,000  parts  of  serials  were  retained  for  the 
use  of  the  Museum  from  the  accessions  of  the  Smithsonian  Institution. 
The  remainder  were  obtained,  as  usual,  by  gift,  exchange,  and  purchase. 

The  only  notable  gift  to  the  library  during  the  year  was  from  the 
Wagner  Free  Institute  of  Science,  in  Philadelphia,  consisting  of  a 
nearly  complete  set  of  Kiener's  "  Iconographie  des  Coquilles  vivantes," 
with  magnificent  colored  plates.  The  Lea  collection,  referred  to  in  the 
last  report,  has  been  duly  entered  and  catalogued. 
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During  the  year  7,596  books  were  borrowed  from  the  library  and 
4,2G8  returne<l.  Ninety-two  persons  are  now  antborized  under  the  reg- 
ulations to  draw  books  from  the  Museum  library.  Two  hundred  and 
forty  eight  requests  were  sent  to  the  Library  of  Congress  during  the 
year.  Three  thousand  two  hundred  and  seventy  titles  have  been  added 
to  the  canl  catalogue. 

Since  the  last  report  the  sectional  libraries  of  Lithology  and  Metal- 
lurgy have  been  combined,  forming  the  section  of  Geology,  under  the 
charge  of  Mr.  G.  P.  Merrill,  and  the  sectional  library  of  Transporta- 
tion and  Engineering,  in  charge  of  Mr.  J.  E.  Watkins,  has  been  organ- 
izeil. 

The  asual  inspection  of  the  sectional  libraries  was  made  between  May 
1  and  Jane  10,  and  the  books  were  found  to  be  in  good  condition. 

The  number  of  books  assigned  to  these  libraries  is  as  follows : 

Birds.— rAQ  voliiines,  31  pampbletD,  and  177  parts  of  serials. 

EdVoTy  Smithsonian  Institution,— 601  Yolumes  and  pamphlets,  546  parts. 

Ethnology. — 143  volumes,  20  pamphlets,  143  parts. 

Fishes, — 82  volumes,  8  pamphlets,  38  parts. 

Geology. — 536  volnmes,  308  pamphlets,  4 12  parts,  32  charts. 

Insects.— 466  volumes,  267  pamphlets,  621  parts. 

Mammals. — 187  volumes,  313  pamphlets. 

Marine  Invertebrates, — 85  volumes,  3  pamphlets,  118  charts. 

Materia  Medica.—236  volumes,  4  pamphlets,  269  parts. 

Mesozoic  Fossils. — 35  volumes,  10  pamphlets,  13  parts. 

Mineralogy. — A.  177  volumes,  6  pamphlets,  281  parts;  B.  72  volumes,  48  pamph- 
lets, 8  parts. 

Mollusca  and  Cenozoio  Fossils.— 76  volumes,  13  pamphlets,  270  parts. 

Oriental  Archceologg. — 225  volumes,  94  pamphlets,  283  parts. 

Plants,  Recent  and  Fom/.— :%0  volumes,  204  pamphlets,  886  parts. 

Prehistoric  Anthropology. — 66  volumes,  17  pamphlets,  49  parts  (in  addition  to  the 
Rau  Memorial  Library,  which  is  not  yet  wholly  catalogued). 

Textiles  and  Foods. — ^27  volumes,  43  pamphlets,  30  parts. 

Transportation  and  engineering. — 46  volumes,  292  parts. 

The  books  referred  to  in  the  last  report  as  having  been  sent  to  the 
Government  bindery  were  all  bound  and  returned  to  the  library  by 
August  15,  1889, 

The  assignment  of  additional  clerical  assistance  to  the  library  ha;^^ 
enabled  the  librarian  to  dispose  of  a  considerable  portion  of  the  ac- 
cumulated arrears  of  cataloguing  and  other  similar  work,  and  it  will 
soon  be  possible  to  begin  the  much-needed  subject-catalogue. 

Eight  new  book-casQS  have  been  built  in  the  passage-way  adjoining 
the  library.  By  filling  these  with  classes  of  books  less  often  referred! 
to,  relief  was  obtained  for  the  crowded  cases  in  the  library,  but  the  lat- 
ter are  rapidly  filling  up  again. 

The  library  grows  so  fast  that  any  temporary  measures  like  those 
mentioned  are  of  little  real  moment.  The  library  needs  a  room  large 
H,Mis.J2i),  pt.  2 4 
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enough  to  allow  for  the  expansiou,  and  at  the  same  time  to  permit  a 
rational  classification  of  the  books  upon  the  shelves. 

FOREIGN  EXCHANGES. 

Exchanges  of  duplicate  specimens,  in  continuation  of  ttie  custom  of 
previous  years,  have  been  carried  on.  The  domestic  exchanges  are 
indicated  in  the  accession  list  (section  y),  and  the  following  statement 
relates  only  to  exchanges  made  with  individuals  and  scientific  estab- 
lishments outside  of  the  United  States. 

Arts  and  induatri^s.-^The  Sapporo  Agricultural  College,  Sapporo, 
Japan,  through  Shosuke  Sato,  acting  director,  sent  in  exchange  a  col- 
lection of  Aiuo  articles,  consisting  of  a'dried  fish,  wooden  dipper  and 
spoon,  fish-bowl,  rice-bowl,  tray,  an  '' ikoro,"  man's  coat,  woman's  coat, 
belt,  apron,  pair  of  leggings,  bow  and  quiver  with  arrows,  loom  and 
two  harpoons  of  different  forms,  for  which  an  equivalent  is  to  be  sent. 

The  Insetsu  Kioku  (finance  department),  Tokio,  Japan,  through  Mr. 
T.  Tokuno,  chief,  sent  samples  of  Japanese  woodcuts,  printing  and  en- 
graving tools  and  a  few  samples  of  Japanese  printing.  This  collection 
illustrates  Japanese  methods  of  engraving.  An  exchange  was  sent  in 
return  for  these,  consisting  of  a  set  of  apparatus,  tools,  books,  cata- 
logues and  other  materials  relating  to  the  photomechanical  processes 
in  use  in  the  United  States. 

Ethnology. — The  Museum  of  Natural  History,  Paris,  France,  sent 
52  samples  of  hair  of  various  races,  representing  fourteen  different 
types  of  mankind. 

A  saucer-shaped  lamp  made  of  pottery  from  Cyprus  was  received 
from  Mr.  Henry  Balfour,  of  the  Museum,  Oxford,  England,  for  which 
a  Kadiak  stone  lamp,  and  some  rude  stone  implements  from  the  Dis- 
trict of  Columbia,  were  sent  in  exchange.  Through  Mr.  Henry  Balfour, 
in  behalf  of  the  Museum,  was  received  a  model  of  a  Hindoo  fire-drill, 
for  which  3  models  of  fire-drills  were  sent  in  exchange. 

From  the  Ethnological  Museum,  Berlin,  Germany,  were  received 
ethnological  objects  collected  from  Morocco,  Wasaguan  Indians,  Africa, 
Paola,  South  Pacific  Ocean,  New  Caledonia,  and  Adansonia,  for  which 
a  collection  of  240  stone  implements  was  sent  in  exchange. 

Numerous  exchanges  of  ethnological  specimens  have  been  made  with 
Mr.  Edward  Lovett,  of  Croydon,  England. 

Prehistoric  anthropology, — Six  specimens  of  Carib  stone  celts  from 
the  West  Indies  were  received  from  Mr.  Henry  Balfour,  Oxford,  Eng- 
land, for  which  8  pieces  of  Zuni  pottery  and  25  faked  stones  from 
Piney  Branch,  near  Washington,  D.  C,  were  sent  in  exchange. 

Mammals, — A  collection  of  mammal  skins  was  received  from  Ix)uis 
Molnar,  Molna  Szecsod,  Hungary.  For  these  skins  an  exchange  con- 
sisting of  birds'  skins  was  sent.  This  is  referred  to  under  the  heading 
of  Birds. 
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Tho  BritiHh  Museum,  London,  England,  sent  a  skull  of  Lutrafelina. 

From  the  Museum  of  Natural  Histor}-,  Genoa,  Italy,  through  Marquis 
Giaeoma  Doria,  director,  were  received  a  skin  and  skull  oi  Lophiomyn 
inkaiuU;  100  bats  in  alcohol,  2  shrews,  and  1  Meadow-mouse.  An 
equivalent  for  this  valuable  collection  will  bo  prepared  at  as  early  an 
opportunity  as  possible. 

Birds. — Louis  Moluar,  Molna  Szecsod,  Epyh^zos  Hollos,  Hungary, 
sent  in  exchange  86  specimens  of  birds'  skins,  representing  71  species, 
from  Hungary,  for  which  92  specimens  of  birds'  skins  were  sent  in  ex- 
change. This  was  also  sent  in  exchange  for  the  mammal  skins  men- 
tioned above. 

From  the  museum  at  Demerara,  British  Guiana,  through  Mr.  J.  J. 
Quelch,  were  received  4  skins  of  adult  Kosktzxns  {Opisthocomus  cruttatus)^ 
and  7  young  specimens  of  the  same  species  in  alcohol;  also  2  skeletons. 
For  the^e,  37  specimens  of  birds'  skins  were  sent  in  exchange. 

A.  !Nehrkorn,  Hiddagshausen,  Braunschweig,  Germany,  sent  5  birds' 
skins,  representing  5  species,  from  Palawan,  for  which  similar  material 
was  sent  in  exchange. 

Mr.  T.  McHwraith,  Hamilton,  Ontario,  Canada,  sent  4  specimens  rep- 
resenting 4  species  of  birds  from  British  Columbia.  Birds'  skins  were 
sent  in  exchange  for  this  collection. 

Fishes, — From  the  Australian  Museum,  through  Prof.  Edward  P.  Ram- 
say, curator,  was  received  a  collection  of  Percoid  fishes,  in  exchange 
for  a  collection  of  fishes  and  a  skull  of  the  Great  Auk.  A  collection  of 
fishes,  together  with  a  skin  of  Antilocopra  americana  and  a  skull  of 
American  bison,  will  also  be  sent  in  exchange. 

Insects. — From  Prof.  Targioni  Tozzetti,  were  received  31  specimens 
of  European  Microlepidapteray  representing  8  species.  In  exchange  for 
this  collection,  29  specimens  of  European  Orthoptera,  representing  8 
species,  were  sent. 

Vicomte  R.  Du  Brysson,  France,  sent  77  specimens,  representing  26 
species  of  Chrysididce^  well  mounted  and  named.  An  equivalent  in 
material  desired  has  been  sent. 

Prof.  B.  Gestro,  Genoa,  Italy,  sent  14  species  of  blind  Coleoptera, 
from  the  Mediterranean  countries,  in  return  for  which  entomological 
material  has  been  transmitted. 

From  J.  H.  Brady,  Department  of  Public  Education,  Cape  Town, 
Africa,  through  Mr.  William  Harvey  Brown,  a  collection  of  Coleoptera 
from  South  Africa  was  received,  for  which  295  specimens,  representing 
87  species,  of  dried  insects,  were  sent  in  exchange. 

Marine  invertebrates. — Duplicate  specimens  of  8  rare  species  of  Echini 
were  sent  to  the  Rev.  A.  M.  Norman,  England,  as  a  partial  equivalent 
for  the  valuable  collections  which  have  been  received  from  him  at 
various  times. 

Invertebrate  fossils  (Paleozoic). — From  the  British  Museum,  London, 
England,  have  been  received  in  exchange  for  Lower  Cambrian  fossils, 
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57  speciineDS  of  Cambrian,  Lower  Silurian,  and  Upper  Silurian  fossils. 
These  specimens  represent  25  genera  and  35  species. 

JBotony.— Dr.  I.  Hagen,  of  Trondbjera,  Norway,  sent  in  exchange  a 
fine  collection  of  Norwegian  mosses,  representing  320  species.  A 
partial  equivalent  for  this  collection  has  been  already  transmitted,  and 
a  further  sending  will  be  made  before  long. 

Minerals. — From  the  Royal  Museum,  Stockholm,  Sweden,  were  re- 
ceived specimens  of  minerals  from  Sweden,  Norway,  Finland,  and 
Greenland.  This  collection  was  sent  in  exchange  for  a  collection  of 
minerals  which  had  been  previously  transmitted. 

The  Museum  of  Natural  History,  Paris,  France,  has  sent  in  exchange 
for  minerals  received,  a  meteoric  stone  from  Aumale,  Algeria,  and  two 
meteorites. 

From  the  Australian  Museum,  Sydney,  New  South  Wales,  through 
the  U.  S.  Geological  Survey,  were  sent  in  exchange  32  specimens  of 
Australian  minerals  and  rocks. 

The  British  Museum,  London,  England,  sent  3  casts  of  meteors  and 
a  specimen  of  orpiment,  also  86  specimens  of  minerals.  Three  boxes 
of  minerals  were  sent  in  exchange  for  this  collection. 

PUBLICATIONS. 

In  the  report  for  1889  (pp.  54-65)  the  history  and  condition  of  the 
publications  of  the  National  Museum  are  fully  discussed.  The  increase 
in  the  publication  fund,  which  would  have  made  possible  a  more  generous 
distribution  of  the  volumes  of  *'  Proceedings'',  and  the  "  Bulletin,''  has 
not  been  allowed  by  Congress. 

To  meet  the  numerous  applications  for  the  volumes  of  these  publica- 
tions, the  following  circular  was  printed : 

CIKCULAK     KELATING     TO   THE    PUBLICATIONS    OF   TUE    UNITED    STATES   NATIONAL 

MUSEUM. 

Tbe  Smithsoniau  Institntion  will  probably  find  it  necessary  to  discontinue  tbe  repub- 
lication of  the  Proceedings  and  Balletins  of  the  National  Museum  for  distribution  to 
libraries,  the  cost  being  found  too  heavy  a  burden  upon  its  limited  publication  fund. 

Congress  has  been  asked  to  increase  the  annnal  appropriation  for  the  Museum  pub- 
lications, in  order  that  every  important  library  and  institution  of  learning  may  be 
supplied  with  a  full  series  of  those  hereafter  to  be  issued.  Should  Congressional  ac- 
tion be  favorable,a  request  will  be  made  for  the  republication  of  the  back  volumes  for 
the  use  of  the  same  libraries  and  institutions. 

In  the  meantime  the  publications  of  the  years  188S  and  1889  will  be  sent  to  a  lim- 
ited list  of  libraries,  chiefly  scientific,  in  the  United  States  and  abroad. 

Bulletins  No.  17  to  No.  32,  and  Proceedings,  Vols,  v  to  xi,inclusive,can  not  be  sup- 
plied at  present.  Bulletins  No.  1  to  No.  16,  and  Proceedings,  Vols,  i  to  iv,  are  included 
in  the  Smithsonian  series  of  Miscellaneous  Collections. 

The  number  of  copies  of  the  earlier  publications,  printed  under  the  authority  of 
the  Interior  Department,  was  very  small,  and  a  few  copies  placed  at  the  disposal  of 
the  National  Museum  were  used  for  distribution  to  scientific  societies  and  museama* 
and  to  individaal  speoialists  and  in  exchange  for  ooUeotions. 
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The  applications  for  tlio  Miiseuui  publications  are  now  so  numerous  as  to  render  it 
impossible  to  continue  tbe  feieuding  out  of  full  volumes  of  ibo  Procecdiugs  or  complete 
series  of  the  Bulletins  to  individual. 

So  far  as  possible,  each  scientific  correspondent  of  the  Smithhonian  Institntion  and 
National  Mnseum  will  be  supplied  with  publications  essential  for  bis  use  in  the  field 
of  investigation  in  which  he  is  individually  engaged. 

'    S.  P.  Lang  LEY, 

Secretary, 
Smithsonian  Institution,  Washington,  D.  C, 

The  castom  of  printing  the  Proceedings  signature  by  signature,  which 
vas  maintained  during  the  publication  of  the  first  eleven  vohimes, 
has  now  been  discontinued,  for  reasons  given  on  page  58  of  the  last 
report.  Commencing  with  Vol.  xii,  a  limited  number  of  copies  of 
each  paper  is  printed  in  advance  of  the  bound  volume,  for  distribution 
to  specialists.  These  are  distributed  as  soon  asreceive<l  from  the  Gov- 
ernment Printing  OflBce.  The  bound  volumes  are  now  reserved  for 
public  libraries  and  other  educational  establishments,  whose  publica- 
tions the  Museum  receives  in  exchange. 

Reports  of  the  National  MiLseum, — During  the  year  the  reports  of  the 
Mnseum  (constituting  Part  ii  of  the  Smithsonian  Report)  for  1886  and 
1887  have  been  published.  The  report  for  1888  has  been  put  in  type, 
and  the  manuscript  prepared  for  the  report  for  1889. 

The  report  for  1886  was  issued  in  October,  1889,  and  contains  xi+ 
842  pages.  The  volume  contains  the  following  special  papers  relating 
to  and  illustrative  of  collections  in  the  Museum: 

The  Meteorite  Collection  in  the  National  Museum :  A  Catalogue  of  Meteorites  rep- 
resented Novemher  1,  1886.    By  F.  W.  Clarke. 

The  Gem  Collection.    By  George  F.  Kunz. 

The  Collection  of  Building  and  Ornamental  Stones:  A  Handbook  and  Catalocne. 
By  George  P.  Merrill. 

The  Collection  of  Textiles :  Iftt  of  Fibers  and  Fabrics.    By  Roroyn  Hitchcock. 

Instructions  for  Preparing  Microscopical  Mounts  of  Vegetable  Textile  Fibers.  By 
Romyn  Hitchcock. 

Instrnctions  for  Collecting  Skins  of  Mammals,  for  Study  or  Mounting.  By  William 
T.  Hornaday. 

The  report  for  1887  was  issued  in  December,  1889,  and  contains 
zviii+771  pages.  The  special  papers  based  upon  collections  in  the 
Mnseum  and  published  in  the  report  are : 

Cradles  of  the  American  Aborigines.    By  Otis  T.  Mason. 

Notes  on  tbe  Artificial  Deformation  of  Children  among  Savage  and  Civilized  Peo« 
ptes.    (Witb  a  biography.)    By  Dr.  J.  H.  Porter. 

The  Human- Beast  of  Burden.     By  Otis  T.  Mason. 

Ethno-Conchology  :  A  Study  of  Primitive  Money.    By  Robert  E.  C.  Stearns. 

A  Preliminary  Catalogue  of  the  Eskimo  Collection  in  the  U.  S.  National  Museum, 
arranged  geographically  and  by  uses.     By  Lieut.  T.  Dix  BoUes,  U.  8.  Navy. 

The  Extermiuation  of  the  American  Bison.  With  a  Sketch  of  its  Discovery  and  Life 
History.     By  William  T.  Hornaday. 

Tbe  Preservation  of  Museum  Specimens  from  Insects  and  the  effects  of  Dampness. 
By  Walter  Hough. 
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Proceedings  of  the  U.  8.  National  Museum. — The  extension  of  the  scope 
of  the  National  Museum  during  the  past  few  years,  and  the  activity  of 
the  collectors  employed  in  its  interest,  have  caused  a  great  increase  in 
the  amount  of  material  in  its  possession.  Many  of  the  objects  gathered 
are  of  a  novel  and  important  character,  and  serve  to  throw  a  new  light 
upon  the  study  of  nature  and  of  man.  The  importance  to  science  of 
prompt  publication  of  descriptions  of  this  material  led  to  the  estab- 
lishment of  the  present  series  of  publication,  in  1878,  entitled  "  Proceed- 
ings of  the  United  States  National  Museum.''  The  papers  in  the  Proceed- 
ings consist  chiefly  of  papers  prepared  by  the  scientific  corps  of  the 
National  Museum,  and  of  papers  by  other  investigators,  founded 
upon  the  collections  in  the  National  Museum. 

Volume  XI,  for  1888,  was  issued  in  October,  1889.  It  contains  714 
pages,  60  plates,  and  122  text  figures.  The  volume  contains  85  papers 
by  43  authors,  19  of  whom  are  connected  with  the  National  Museum. 
The  papers  relate  to  the  following  subjects : 


Subject. 


Birds 

CheniUtry.... 

Ethnolo^;}' 

Fishes 

Fossil  animals 
Fossil  plants  . 

Geology 

Insects 


Xo.of 
papers. 


U 
2 
11 
20 
1 
6 
3 
4 


Subject. 


Mammals 

Mineralogy... 

MoUasks 

Osteology 

Secent  plants 
Reptiles 

Total.... 


No.  of 
papers. 


85 


Nineteen  signatures  (304  pages)  of  volume  xi  had  been  published 
before  the  beginning  of  the  fiscal  year  covered  by  this  report.  The 
remainder  were  published  on  the  following  dates : 

Nos.  20-27,  on  July  5,  1889. 
No8. 28-33,  on  September  3,  1889. 
Nos.  34-35,  on  September  20,  188^. 
Nos.  36-41,  on  September  25,  1889. 
No.  42,  on  September  27,  1889. 

Commencingwith  volume  XII,  the  method  of  publishing  the  separate 
papers  was  changed,  for  reasons  already  explained.  The  bound  volume 
has  not  yet  been  received  from  the  Public  Printer.    A  list  of  the  titles 
of  the  separate  papers  with  the  names  of  the  authors,  is  here  given : 
No.  761.  A  Review  of  the  Genus  Xiphocolaptes  of  Lesson.    By  Robert  Ridgway.  Pp. 

1-20. 
No.  762.  A  Review  of  the  Genus  Sclerurus  of  Swainson.    By  Robert  Ridgway.    Pp. 

21-;U. 
No.  763.  Descriptive  Notes  of  New  Genera  and  species  from  the  Lower  Cambrian  or 

OleuellusZouc  of  North  America.     By  Charles  D.  Walcott.     Pp.  33-46. 
No.  764.  New  North  American  Acrididae  found  North  of  the  Mexican  Boundary.     By 

Lawrence  Bruner.    Pp.  47-82. 
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No.  765.  Contribation  to  the  History  of  Pallas'  Cormorant.    By  Leonlianl  Stejnegor. 

Pp.  t5a-94. 
No.  76G.  Description  of  Two  New  Species  of  Snakes  from  California.     By  Leonbard 

Stojneger.    Pp.  95-99. 
No.  767.  Scientific  Resaltsof  Explorations  by  the  U.  S.  Fish  Commission  Steamer  Jl- 

hatro9a.    No.  I.  Birds  collected  on  the  Galapagos  Islands  in    1888.    By 

Robert  Ridgway.    Pp.  101-128. 
No.  768.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatro8$.    No.il.    Birds  collected  on  the  Island  of  Santa  Lnci a,  West  In- 
dies. Abrolhos  Islands,  Brazil,  and  at  the  Straits  of  Magellan  in  1887-^88. 

By  Robert  Ridgway.    Pp.  1-29-139. 
No.  769.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Alhatroas.     No.  iii.    Report  on  the  Batrachians  and  Reptiles  collected  in 

1887-'88.    ByE.D.Cope.    Pp.  141-147. 
No.  770.  Scientific  Resnlts  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatross.    No.  iv.    Description  of  New  Species  of  Fishes  collected  at  the 

Galapagos  Islands  and  along  the  Coast  of  the  United  States  of  Colombia, 

1887-'88.    By   David    Starr  Jordan  and   Charles  Harvey  Bollman.    Pp. 

149-183.  # 

No.  771.  Scientific  Resnlts  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatross.   No.  v.    Annotated  Catalogue  of  the  Insects  collected  in  1887-'88. 

By  L.  O.  Howard.    Pp.  185-216. 
No.  772.  Scientific  Resnlts  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatross.    No.  VI.    List  of  the  Plants  collected  in  Alaska  in  1888.     By  Dr. 

George  Vasey.    Pp.  217-218. 
No.  773.  Scientific  Resnlts  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatross.    No.  vii.    Preliminary  Report  on  the  Collection  of  Mollnsca  and 

Brachiopoda  obtained  in  1887-'88.    By  William  Healey  Dall.     Pp.  219-362. 
No.  774.  Notes  on  the  Occnrrenoe  of  Gillichthys  Y-Canda  at  San  Diego,  California. 

By  Charles  H.  Gilbert.    P.  263. 
No.  775.  Description  of  a  New  Genus  and  Species  of  Inarticulate  Brachiopod  from  the 

Trenton  Limestone.     By  Charles  D.  Walcott.    Pp.  3f>5-366. 
No8.  776,  777.  I.  The  Archeology  of  the  Potomac  Tide- water  Region.    By  Otis  T. 

Mason.    II.  The  Paheolithic  Period  in  the  District  of  Columbia.     By 

Thomas  Wilson.    Pp.  367-376. 
No.  778.  Notes  on  a  Third  Collection  of  Birds  made  in  Kauai,  Hawaiian  Islands,  by 

Valdemar  Knndsen.    By  Leonhard  Stejneger.    Pp.  377-386. 
No.  779.  Descriptions  of  New  IchnenmonidsB  in  the  Collection  of  the  TJ.  S.  National 

Mnseam.    By  William  H.  Ashmead.    Pp.  387-451. 
No.  780.  Description  of  the  Yellow-Finned  Trout  of  Twin  Lakes,   Colorado.    By 

David  Starr  Jordan  and  Barton  Warren  Evermann.    P.  45:). 
No.  781.  Contribation  toward  a  Monograph  of  the  Noctuidio  of  Temperate  North 

America.    Revision  of  some  Tseniocampid  Genera.    By  John  B.  Smith. 

Pp.  455-496. 
No.  782.  Catalogue  of  the  Described  Arane®  of  Temperate  North  America.    By  Dr. 

George  Marx.    Pp,  497-594. 
No.  783.  Notes  on  the  Serpentinons  Rocks  of  Essex  County,  New  York ;  from  Aque- 
duct Shaft  26,  New  York  City;  and  from  near  Easton,  Pennsylvania.    By 

George  P.  Merrill.    Pp.  595-600. 
No.  784.  A  Revision  of  the  Genus  Araucarioxylon  of  Kraus,  with  Compiled  Descrip- 
tions and  Partial  Synonomy  of  the    Species.    By  F.  H.  Knowlton.  Pp. 

601-617. 
No.  7b5.  Notes  on  North  American  Crayfishes,  Family  Astacidss.    By  Walter  Faxon. 

Pp.  619-634. 
No,  786.  Descriptions  of  Two  New^  Species  of    Bats,  Nyctinomns   europs  and  N. 

ortbotis.    By  Harrison  Allen.     Pp.  635-640. 
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No.  787.  Scientific  Resnits  ofExploratious  by  the  U.  S.  Fiuli    ConimiHsiou   Steamer 

Albatross.    No.  viii.     Description  of  a  New  Cottoid  Fish  from  British  Co- 

Inmbia.    By  Tarleton  H.  Bean.     Pp.  641-642. 
No.  788.  Description  of  a  New  Lizard  from  Lower  California.     By  Leonhard  Stejne- 

ger.     Pp.  643-644. 
No.  789.  Scientific  Results  of  Explorations  by  the  U.  S.  Fish  Commission  Steamer 

Albatross,    No.  ix.    Catalogue  of  Fishes  cc*llected  at  Port  Castries,   St. 

Lucia,  by  the  Steskmer  Albatross,  November,  1888.     By  David  Starr  Jordan. 

Pp.  645-652. 

These  papers  were  pablished  on  the  following  dates : 

Nos.  761-772  on  February  5, 1890. 
No.  773  on  March  7, 1890. 
No.  774  on  March  4, 1&90. 
No.  775*  on  March  4, 1890. 
Nos.  776-777  on  March  7, 1890. 
No.  778  on  March  8, 1890. 
NO.C79  on  April  21, 1890. 
No.  780t  on  April  21, 1890. 
No.  781  on  April  19, 1890. 
Nos.  78<i-786  on  May  22, 1890. 
Nos.  7«7$-788  on  July  3,  1890. 
No.  789  on  July  17,  1890. 

Bulletin  of  the  U.  8,  National  Museum. — The  Bulletin  of  the  National 
Museaui,  the  publication  of  which  was  commenced  in  1875,  consists  of 
elaborate  papers,  frequently  monographs  of  groups  of  animals,  which 
for  special  reasons  it  is  considered  more  desirable  to  publish  separately 
than  as  papers  in  the  "Proceedings.'' 

Five  bulletins  have  been  published  during  the  year,  aggregating 
1,321  octavo  pages  of  text,  with  120  figures  in  the  text  and  240  plates  of 
illustrations. 

Bulletin  34;  The  Batrachia  of  North  America,  by  B.  D.  Cope,  was  issued 
July  6,  1889.  It  contains  525  pages  of  text,  with  120  text-figures  and 
81  plates.  This  work  is  the  result  of  an  exhaustive  study  of  the  char- 
acters of  the  species  of  Batrachians  of  North  America,  with  their  vari- 
ations, and  has  been  rendered  effective  by  the  very  full  collections  in 
the  National  Museum.  A  thorough  discussion  of  the  osteology  of  the 
class  is  presented,  based  on  material  contained  in  various  museums  in 
the  United  States  and  Europe.  These  results  are  expressed  largely  in 
systematic  form,  in  the  belief,  as  the  author  says,  that  descriptive  zool- 
ogy will  never  be  complete  until  the  structure  is  exhausted  in  furnish- 
ing definitions.  Wherever  practicable,  reference  is  made  to  the  relations 
between  the  extinct  and  living  forms.  Many  of  the  manuscript  descrip- 
tions used  by  Professor  Cope  in  the  preparation  of  this  bulletin  were 
written  by  Professor  Baird  and  Dr.  Oirard  many  years  ago,  with  such 
a  publication  as  the  present  one  in  view.  Some  of  the  illustrations 
were  drawn  by  Professor  Baird. 

•Advance  sbects  issnoil  December  10,  1889. 

t  Advance  bbeeU  issned  January  20,  1890. 

\  Advance  aheets  of  No.  787  issaed  March  4, 1890 
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Bolletiii  36 ;  Bibliographical  Catalogue  of  the  Described  Transforma- 
tions  of  North  American  Lepidoptera^  by  Henry  Eihvards,  w;i8  issuoii 
August  15, 1889,  and  contains  147  pages.  Tbis  is  an  important  work 
of  reference  for  entomologists.  The  author's  intention  is  to  issue  a 
yearly  sapplement  to  this  list,  keeping  pace  with  the  progress  of  cur- 
rent work.  The  references  are  in  chronological  order  under  each 
species. 

Bulletin  36 ;  Contributions  io  the  Natural  History  of  the  Cetaceans^  a 
Beview  of  the  Family  Delphinidae,  by  Frederick  W.  True,  was  issued 
August  8,  1889,  and  contains  191  pages  and  47  plates.  It  was  prepared 
after  careful  research  in  the  principal  museums  of  Europe  where  the 
tyi>es  of  Gray,  Cuvier,  Gervais,  Schlegel,  and  other  English,  French, 
and  Dutch  naturalists  were  examined  and  measured.  Some  of  the 
greatest  hindrances  to  the  study  of  the  dolphins  are  the  scarcity  of  ma- 
terial, the  Ignorance  of  the  limits  of  specific  variation,  and  the  incom- 
pleteness of  the  descriptions  of  the  species  of  Cetaceans. 

Bulletin  37 ;  A  Preliminary  Catalogue  of  the  Hhell  bearing  Marine  Mol- 
lusks  and  Brachiopods  of  the  Southeastern  Coast  of  the  United  States^ 
with  illustrations  of  many  of  the  species^  by  William  Ilealey  Dall,  A.  M , 
was  issued  September  12,  1889,  and  contains  221  pages,  with  G4  plates. 
This  bulletin  is  intended  to  assist  students  of  the  MoUuscaof  the  United 
States,  by  bringing  together  for  their  use  a  large  number  of  illustra- 
tions of  species  belonging  to  the  fauna  of  the  southern  and  southeas^ 
eru  coasts  of  the  United  States,  and  the  adjacent  waters.  Hitherto 
there  has  been  no  catalogue  wh4ch  covered  the  ground.  The  author  has 
attempted  to  steer  a  middle  course  between  overdivision  of  large  nat* 
ural  groups  and  the  conservatism  which  confounds  unlike  things  to- 
gether. In  including  or  omitting  groups  of  mollusks  from  this  cata- 
logue, be  has  beeu  guided  by  convenience,  rather  than  by  systematic 
completeness. 

Bulletin  38 ;  Contribution  toward  a  Monograph  of  the  Insects  of  tlie 
Lepidopterous  Family  Noctuidw  of  Temperate  North  America.— lieviS' 
ion  of  the  Genus  Agrotis,  by  John  B.  Smith,  contains  237  pages.  This 
was  pat  in  type  during  the  year  covered  by  this  report,  although  it  was 
not  published  until  after  the  close  of  the  fiscal  year.  This  bulletin  is 
the  result  of  a  study  of  the  principal  collections  in  the  United  States. 
Efi'orts  have  hitherto  been  made  to  divide  this  genus,  and  their  exists 
an  abundance  of  generic  names  and  types,  but  the  true  characters  have 
apparently  not  been  recognized,  and  species  have  been  erroneously  as- 
sociated, so  that  the  result  has  been  that  sooner  or  later  the  proposed 
terms  have  gone  into  the  synonomy,  thus  increasing  the  present  con- 
fusion. The  author  has  endeavored  to  use,  as  far  as  possible,  existing 
generic  terms  in  his  division  of  the  genus. 

The  manuscript  and  drawings  of  a  bulletin  relating  to  deep-sea  fishes 
of  the  western  Atlantic  Ocean  were  transmitted  to  the  Public  Printer 
during  the  year,  and  the  engraving  of  the  illustrations  was  completedi 
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bat  the  text  ha«  not  yet  been  printed.    This  Bulletin  is  by  Dr.  G. 
Brown  Goode  and  Dr.  T.  H.  Bean. 

In  a  subsequent  section  of  this  report  will  be  found  a  statement  of 
the  publications  of  the  Museum  during  the  year,  and  a  bibliography  of 
papers  by  officers  of  the  Museum,  and  other  investigators  whose  writ- 
ings are  based  upon  Museum  material.  The  authors  of  these  papers 
number  103,  of  whom  31  are  connected  with  the  Museum,  8  being  hon- 
orary officers.  The  papers  number  448,  and  are  distributed  under  the 
following  subjects : 


Sabjects. 


Bibliography  and  biology  . 

Birds  and  birds'  eggs 

Cherotstry 

Bthnoloi^y 

Fishes 

Foods  and  textiles 

Geology 

Insects 

Mammals 

Marine  invertebrates 

Mollasks 

Morphology 

Photography 

Recent  and  fossil  plants . . . 
Beptiles  and  batraohians.. 
Miscellaneous 


Total. 


By  Ma- 
seam  of- 
flcerR, 

By  other 
investi- 
gators. 

Total. 

6 

2 

8 

27 

20 

60 

18 

1 

19 

32 

8 

40 

37 

30 

67 

2 

2 

30 

4 

34 

48 

23 

71 

8 

16 

24 

6 

2 

7 

Id 

4 

23 

* 

4 

3 

3 

29 

8 

37 

5 

4 

9 

42 

2 

44 

311 

137 

44d 

VISITORS. 

During  the  jear  the  total  number  of  visitors  to  the  Museum  building 
has  been  274,324,  and  to  the  Smithsonian  building  120,894.  The  great- 
est number  of  visitors  in  the  buildings  in  any  one  day  was  on  October 
9, 1889,  during  the  Knights'  Templar  Conclave,  when  10,203  were  reg- 
istered in  the  Museum  and  7,229  in  the  Smithsonian  building. 
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The  monthly  register  as  kept  by  the  doorkeepers  is  here  recorded  : 


Year  and  month. 


18.^9. 

July 

Aagust 

September 

October 

November 

I>eoember 

1890. 

Janoarv  

February , 

March 

April 

May 

June 

Total 

Approximate  daily  average  un  a  baais  of  313  days  iu  the  year. 


St^iiSm     'Smithsonian 


13, 933 
18,573 
23, 701 
46.618 
19, 750 
22.052 


18,382 
23,813 
23,718 
27,161 
21,832 
14,761 


274.324 
876 


5,485 
8,733 
11.274 
25,172 
6,999 
8,775 

7.641 
9,105 
9,699 
11,612 
9.283 
7.216 


120,894 
322 


Table  akowiHg  the  member  of  viiitors  to  ike  Museum  and  SmiikaoMan  buildings  since  the 
opening  of  the  former  in  1881. 


Year. 

Maaenm 
building. 

150, 000 
167, 455 
202,188 
195,322 
107,365 
174,225 
216,662 
249,665 
374,843 
274.324 

Smithnouian 
building. 

Toul  number 
of  viHitoni 

to  both 
buildings. 

1881                  ..            

150,000 

1882 

152,744 

104, 823 

01, 130 

^  60,428 

*  88,960 

98.552 

102,863 

149, 618 

120,894 

320.199 

18a3    

307.011 

18g4 

286,452 

iiWk  fiTanuarv— iTuno) ..■.......-••^- 

167,793 

188.V86 

263. 185 

1886-87 

315. 114 

1887- '88 

352, 528 

1868-'80   

524, 461 

188»-'90 

395,218 

Total   

2,  111.  949 

970, 012 

3, 081, 961 

Tbe  Bareaa  of  Information  seems  to  be  regarded  more  and  more  as  a 
convenience  to  strangers,  who  are  constantl3'  applying  for  information 
and  advice,  not  only  in  regard  to  the  Museum,  but  as  to  other  public 
buildings  and  the  Government  departments  in  general.  This  bureau 
has  made  over  30,000  connections  by  telephone  during  the  year. 


LECTURES  AND  MEETINGS  OP  SOCIETIES. 

In  discordance  with  the  custom  of  previous  years,  the  use  of  the  lec- 
ture hall  of  the  National  Museum  has  been  granted  for  lectures  and  for 
the  meetings  of  scientific  societies. 
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A  Statement  of  the  meetings  lield  is  here  given : 

The  Association  of  Americau  Agricultural  Colleges  and  Experiment  Stations :  No- 
vember 12  to  15  inclusive.    Night  sessions  were  also  held  on  November  13  and  14. 

The  American  Historical  Association  :  December  28  to  31,  inclusive. 

Tho  Americau  Institute  of  Mining  Engineers:  Evening  of  February  18. 

Memorial  Meeting  of  the  Academy  of  Sciences :  March  27. 

The  Oeological  Society  of  America :  April  17. 

The  National  Academy  of  Sciences :  April  15,  16,  17,  and  18. 

The  National  Geographic  Society :  Evening  of  May  2.  The  Mnsenm  lantern  was 
used  on  this  occasion. 

Permission  was  granted  verbally  to  Prof.  J.  J.  Newberry,  of  the 
School  of  Mines,  Columbia  College,  New  York,  for  the  meeting  of  the 
Committee  on  Arrangements  of  the  Geological  Congress,  on  April  18. 

Permission  was  granted  to  the  National  Geographic  Society,  through 
its  vice  president,  Everett  Hayden,  to  use  the  lecture  hall  of  the  Mu- 
seum for  an  illustrated  lecture  by  Ensign  J.  B.  Bernadou,  U.  S.  Navy, 
on  the  evening  of  April  11. 

The  course  of  Saturday  lectures  tor  1890  consisted  of  two  series,  the 
programme  of  each  being  as  follows  : 

FIRST  SERIES. 

February  1.— Prof.  John  M.  Coulter:  The  Physical  Basis  of  Life. 

February  8.— Prof.  W.  O.  Atwatkr  :  Food  and  Health. 

February  15.— Prof.  Henry  C.  Adams:  An  luterpretation  of  the  Social  Movement 
of  Onr  Times. 

February  22.— Capt.  C.  E.  Dutton  :  The  Future  of  the  Far  West. 

February  27.— Prof.  H.  Carrington  Bolton  :  Four  Weeks  in  the  Wilderness  of 
Sinai. 

SECOND  series. 

March  8.— Prof.  C.  R.  Van  Hise  :  Deposits  of  Iron  Ore  in  Northwestern  Statee. 
March  13.— Hon.  W.T.  Harris  :  A  Study  of  Two  Pictures  of  Raphael  and  One  of 
Holbein.  • 

March  20.— Dr.  Tarleton  H.  Bean  •  The  Salmon  of  Alaska. 
March  29.— Prof.  T.  C.  Mendenhall  :  Chance  and  the  Long  Run. 
April  3.— Mr.  Edward  Burgess  :  Yachts  and  Yachting. 

This  course  was  delivered  iiuder  the  direction  of  the  Joint  Oommittee 
of  the  scientific  societies  of  Washington. 


Table  showing  the  number  and  dates  of  Saturday  lectures  since  1882. 


Year. 

Date  of  first  and  last  lectare. 

No.  of 

lectures. 

1882    

Karchll  Aoril  20 

8 

1883 

Jannftry  13, Mamh  ?l-,,,,,-^^.,, „_. 

12 

1884 

iTaDHArv  5.  April  26 t--.». ..,.-.,,.,,- 

17 

1885 

Febmarv  7.  Mav  2 

12 

1886 , 

March  6,  May  8 

10 

1887 

Marchl2,May  7 

12 

1888 

February  18,  May  5 

12 

1889 

March  9,  May  11 

10 

1890 

February  1,  April 3 

10 

Total 

108 
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A  coarse  of  four  lectures  on  the  anthropological  exhibits  at  the  Pari8 
Exposition  of  1889,  was  given  by  Mr.  Thomas  Wilson.  The  subjects  of 
his  lectures  were : 

Tn&dajff  May  13. — Prebistoric  Anthropology. 
Fridaif,  May  16. — ADcient  Indastries,  Charms  and  Aranlets. 
fFednesday^  May  21. — History  of  Human  Habitations. 
Friday,  May  23.^Autbropoloieical  Oongressed  and  Prebistoric  Mnseams. 

The  meetings  of  the  Biological  Society  of  Washington  have  been 
held  during  the  past  year  at  the  assembly  hall  of  the  Cosmos  Club, 
this  location  being  found  more  convenient  than  the  National  Museum. 

The  use  of  the  Museum  lantern  has  been  granted  on  several  occasions 
for  the  purpose  of  illustrating  lectures,  both  in  the  Museum  building 
and  elsewhere.  This  was  done  without  charge,  excepting  for  the  ac- 
tual cost  of  the  gas.  The  services  of  an  assistant  were  also  given  by 
the  Museum  free  of  charge. 

STUDENTS. 

Previous  to  the  organization  of  the  staff  of  curators  in  the  National 
Museuui,  it  was  customary  to  send  collections  to  all  parts  of  the  United 
States,  and,  in  some  instances,  to  foreign  countries,  to  be  worked  up  by 
specialists.  This  system  was  then  necessary,  owing  to  the  fact  that 
there'  were  few  specialists  in  Washington.  During  the  last  ten  years 
the  policy  of  the  Museum  in  this  respect  has  been  modified,  owing  to 
the  presence  in  the  Museum  of  a  trained  staff  among  whom  the  collec- 
tioDS  are  now  usually  assigned  for  study. 

Requests  are  occasionally  made  by  students  for  material  to  be  used 
for  comparison  in  connection  with  their  special  studies,  and  such  re- 
quests are  always  granted  when  it  can  be  done  without  detriment  to  the 
Museum. 

During  the  year  several  lots  of  birds'  skins  have  been  lent  to  Dr.  J. 
A.  Allen,  of  the  American  Museum  of  Natural  History.  The  Museum 
collection  of  bats  has  been  placed  at  the  disposal  of  Dr.  Harrison  Allen, 
of  Philadelphia,  who  is  engaged  in  the  preparation  of  a  new  edition  of 
his  monograph  of  the  bats  of  North  America.  At  the  request  of  Mr. 
pjrnest  E.  Thompson,  of  Toronto,  Canada,  skins  of  birds  and  skins  and 
skulls  of  rodents  have  been  sent  to  him  for  study.  Dr.  C.  Hart  Merriam, 
of  the  Department  of  Agriculture,  has  made  extensive  use  of  the  re- 
serve series  of  North  American  mammals.  Dr.  E.  A.  Mearns,  of  Fort 
Snelling,  Minnesota,  has  examined  the  collection  of  prairie  dogs.  Dr. 
D.  W.  Prentiss,  of  Washington,  has  had  occasion  to  make  a  study  of 
the  ermine  skins  in  the  collection.  Specimens  of  Doras  dentatus  and 
Clarion  nieuhofii  were  lent  for  study  to  Mr.  Bashford  Dean,  of  the  Col- 
lege of  the  City  of  New  York.  A  number  of  Coleoptera  were  sent  to 
Capt.  T.  L.  Casey  for  study.  The  Museum  collection  of  Crustacea  from 
the  Bahamas  was  sent  to  Prof.  C.  S.  Dolley,  of  the  University  of  Penu- 
sylvania,  for  study.    Twelve  specimens  of  the  ooean-bottomt  collected 
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by  the  U.  S.  Fish  Comraissioii  steamer  Albatross  and  the  U.  S.  S.  Dol- 
phinf  were  sent  to  Rev.  Albert  Maun,  jr.,  of  Newark,  New  Jersey,  for 
study. 

Dr.  G.  Baur,  of  Clarke  University,  studied  the  collection  of  North 
American  Chelonians  in  the  Museum.  Mr.  James  E.  Benedict  has 
begun  the  study  of  the  collection  of  Brachyura  from  the  North  Pacific 
Ocean.  Dr.  R.  W.  Shufeldt  was  granted  permission  to  study  birds' 
skeletons.  The  Department  of  Birds  has  granted  free  access  to  its 
collections  to  many  authors,  whose  works  are  referred  to  in  the  Bibli- 
ography (section  iv). 

Mr.  A.  B.  Farnham,  of  Benning's,  District  of  Columbia,  is  acting  as 
a  volunteer  assistant  in  the  department  of  taxidermy,  and  Mr.  Leigh 
W.  Reed  has  been  doing  similar  work  in  the  Department  of  Geology. 

Mr.  John  B.  Daish  has  received  instruction  in  photography  and  taxi- 
dermy. 

FINANCE,  PROPERTY,  SUPPLIES,  AND  ACCOUNTS. 

The  statements  relating  to  these  branches  of  the  administrative  work 
have  been  prepared  by  Mr.  W.  V.  Cox,  chief  clerk. 

The  appropriations  received  by  the  Museum  for  the  fiscal  year  end- 
ing June  30,  1890,  are  as  follows :  For  preservation  of  collections, 
$140,000;  for  furniture  and  fixtures,  $30,000 ;  for  heating  and  lighting, 
$12,000. 

PRESERVATION   OF  COLLECTIONS. 

Appropriation  by  Congress  for  the  fiscal  year  ending  June  30, 1890, 
for  the  preservation,  exhibition,  and  increase  of  the  collections  from 
the  surveying  and  exploring  expeditions  of  the  Government,  and  from 
other  sources,  including  salaries  or  compensation  of  all  necessary  em- 
ploy<^'S,  $140,000  (sundry  civil  act,  March  2, 18S9,  public  No.  154,  page  16). 

Out  of  this  appropriation  $118,378.99  has  been  expended  for  salaries 
or  cpmpensation ;  $4,952.67  for  supplies;  $2,307.60  for  stationery; 
$5,141.48 for  specimens;  $1,307.61  for  books  and  periodicals;  $1,615,97 
for  travel;  and  $2,416.92  for  freight  and  cartage,  making  a  total  ex- 
penditure of  $136,151.24  and  leaving  a  balance  of  $3,848.76  on  hand 
July  1  to  meet  outstanding  liabilities. 

Following  is  a  detailed  statement  of  the  salaries  or  compensation 
paid  from  the  appropriation  for  preservation  of  collections  during  the 
present.year. 

The  scientific  staff  consists  of  the  Assistant  Secretary,  Smithsonian, 
in  charge  U.  S.  National  Museum,  at  a  monthly  salary  of  $333.33 ;  three 
curators  at  $200  each,  three  at  $175,  two  at  $150,  one  at  $125,  and  one 
at  $100;  one  acting  curator  at  $150,  two  assistant  curators  at  $133.33 
each,  one  at  $125,  and  two  at  $100;  one  agent  at  $100,  one  collector 
and  two  aids  at  $80  each,  two  aids  at  $75  each,  one  at  $65,  one  at  $60, 
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two  at  $55,  and  one  at  $50,  making  a  total  paid  to  the  scientific  staff 
of  $31,512.93. 

Tlie  clerical  staff  is  as  follows :  the  chief  clerk  at  a  monthly  salary 
of  $175,  chief  of  Correspondence  and  Eeports  at  $158.33,  the  registrar 
at  $158.33,  disbursing  clerk  at  $100,  one  draftsman  at  $83.33,  one  as- 
sistant draftsman  at  $40,  one  clerk  at  $125,  two  at  $115,  two  at  $100, 
two  at  $90,  one  at  $83.33,  two  at  $75,  two  at  $70,  four  at  $60,  three  at 
$55,  and  four  at  $50;  there  are  also  one  stenographer  at  $100,  one 
typewriter  at  $50,  one  copyist  at  $55,  four  at  $50,  one  at  $45,  sev^en  at 
$40,  three  at  $35,  and  two  at  $30,  making  a  total  paid  to  the  clerical 
staff  of  $34,514.29. 

The  following  preparators  were  employed  this  year :  One  colorist  at 
$110,  one  photographer  at  $158.33,  one  taxidermist  at  $125,  one  at  $115, 
one  at  $S0,  four  assistant  taxidermists  at  $60  each,  one  preparator  at 
$100,  two  at  $80,  one  at  $75,  one  at  $60,  and  one  at  $4  per  day,  making 
the  total  paid  to  this  branch  of  the  service  $14,367.96. 

In  the  Department  of  Buildings  and  Labor  one  superintendent  was 
employed  at  a  salary  of  $137.50;  one  assistant  superintendent  at  $90 ; 
one  watchman  at  $65,  two  at  $60,  twelve  at  $50,  and  three  at  $45  each ; 
one  skilled  laborer  at  $70,  two  at  $50  each,  and  one  at  $2  per  day ; 
three  laborers  at  $45,  four  at  $40,  and  thirteen  at  $1.50  per  day;  two 
attendants  at  $40,  and  five  cleaners  at  $30  each ;  two  messengers  at 
$45,  four  at  $25,  two  at  $20,  and  one  at  $1.25  per  day,  making  a  total 
of  $29,690.71. 

All  of  these  persons  were  employed  by  the  month^or  day,  and  several 
for  part  of  the  year  only. 

The  following  amounts  have  been  expended  from  this  appropriation  for 
temporary  help  during  the  year:  On  the  scientific  staff,  $225.81;  on 
the  clerical  staff,  $658.96 ;  for  preparators,  $354.45 ;  and  for  laborers, 
$1,717  24— a  total  of  $2,956.46. 

In  addition  to  the  foregoing  amounts,  $1,336.68  has  been  expended 
for  special  contract  work,  making  a  total  of  $118,378.99  paid  out  during 
the  year  for  salaries  and  compensation  on  account  of  preservation  of 
collections. 

FURNITURE  AND  FIXTURES. 

Appropriation  by  Congress  for  the  fiscal  year  ending  June  30,  1890, 
for  cases,  furniture,  fixtures,  and  appliances  required  for  theexliibition 
and  safe  keeping  of  the  collections  of  the  National  Museum,  inchnling 
salaries  or  compensation  of  all  necessary  employes,  $30,000.  (Sundry 
civil  act,  March  2, 1889.    Public,  No.  154,  p.  16). 

Out  of  this  appropriation  $15,926.21  has  been  expended  for  services. 
Following  is  a  detailed  statement  of  the  salaries  or  compensation  paid 
during  the  year : 

One  engineer  of  property  was  employed  at  a  salary  of  $  150  per  month ; 
cue  clerk  at  $75,  and  one  copyist  at  $55 ;  one  foreman  of  carpenters  at 
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$91  per  month;  oue  cabinet-raaker  and  six  carpenters  at  $3  per  day 
each ;  one  painter  at  $65  per  month,  and  one  at  $2  per  day ;  three 
laborers  at  $50,  and  two  at  $45  per  month  ;  two  at  $2  per  day,  and  two 
at  $1.50;  making  an  expenditure  of  $14,125.14  for  salaries  and  wages. 

The  following  extra  temporary  help  has  been  employed  during  the 
year :  One  clerk  at  $50  per  month ;  four  carpenters  at  $3  per  day ;  one 
laborer  at  $2,  and  six  at  $1.50  per  day;  one  laborer  and  two  cleaners 
at  $30  per  month  each,  making  an  expenditure  of  $1,803.07  for  extra 
employes,  and  a  total  of  $15,926.21  for  services. 

$4,423.77  has  been  expended  from  this  appropriation  for  exhibition 
cases,  with  designs  and  drawings  for  the  same,  as  given  in  detailed  list 
below : 

1  mahogany  caso  for  moose  group,  special  form $662.75 

1  mahogany  case  for  musk-ox  group,  special  form 490. 00 

1  mabogany  case  for  antelope  group,  special  form ,316. 00 

1  mahogany  case  for  Viking  ship,  special  form 103. 00 

1  ebonized  pedestal  aud  glass  case  for  Bryant  vase,  special  form 395. 00 

1  walnnt  case  for  humming  birdH,  special  form 16.82 

5  double-width,  upright,  mahogany  table  cases 478.50 

5  double- width,  upright,  mabogauy  table  cases 451. 00 

8  pairs  mahogany  bases 720. 00 

8  mahogany  top  cases - 280.00 

1  pair  mahogany  bases  for  Liverpool  case 170.00 

1  mahogany  top  aud  set  of  carved  panels  for  Liverpool  case 54. 00 

1  flat  top  mahogany  table  case 47.00 

7  slide-screen  cases,  altered 182.70 

Designs  and  drawings  for  cases 57.00 

Drawers,  trays,  boxes,  etc 931.48 

Frames,  stands,  miscellaneous  wood  work 158. 84 

Ofiice  furniture,  chairs  for  exhibition  halls,  etc 656. 19 

Lumber 1,276.88 

Apparatus,  containers  for  alcoholic  specimens,  supplies,  etc.,  have  been 
bought  as  follows : 

Apparatus 605.50 

Glass  jars,  containers  for  specimens,  etc 395.45 

Hardware  aud  interior  fittings  for  cases 1,291.07 

Cloth,  cotton,  etc.  (linings  for  cases) 85.97 

Iron  brackets  and  racks 130.00 

Tools 107.37 

Glass 1,875.38 

Paints,  oils,  brushes 681.68 

Tin,  lead,  etc -, 90.98 

Brick  and  plaster  work -  98.00 

Rubber-tubing,  hose,  etc 40.87 

Traveling  expenses 31.95 
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Liit  of  ea$es  huiU  or  reu^odeled  during  the  jfear  by  carpenters  employed  oh  the  Museum 

force. 


CASKS  CONSTRUCTED. 

3  bookcases,  tj  seotioas  each,  for  library. 

2  bookcases,  1  sectioa  each,  for  library. 
8  pine  nnit  storage  cases,  soath  tower. 

1  special  mahogany  case,  for  foramiui- 

fera. 
1  sliding  table  case. 
1  pine  sample  case  for  unit  boxe^^. 

3  cani  catalogne  cases. 

1  special  case  aronnd  stone  slab. 


CASES  KECONSTRUCTKD  OR  REMODELBD. 

23  special  cases  in  bird  hall,  remodeled 
and  eictended. 

17  cases  rendered  insect- proof  by  lining 
them  with  metal  and  fitting  doors  with 
rubber  tubing. 

1  large  cherry  case  reconstr acted,  made 
into  3  cases. 

2  «Qahogauy  Hoor  cases  remodeled. 
1  mahogany  one-half  nnit  case  remodeled. 
1  mahogany  pier  case  reconstructed. 

18  Liverpool  cases,  remodeled  and  com- 
pleted. 

3  sloping  cases  furnished  with  panels. 

AlthoagU  the  work  and  purchases  on  accoant  of  farniture  and  fix- 
tares  have  been  somewhat  restricted  this  year  by  the  lesseued  appro- 
priation, the  plans  and  methods  heretofore  adopted  hare  been  carried 
oat  as  far  as  possible. 

Considerable  exterior  work  has  been  done.  Frequent  repairs  have 
been  required  in  the  roofs  of  both  buildings ;  the  north  front  of  the 
natnral-history  laboratory  has  been  reconstructed  ;  flagging  has  been 
laid  from  the  main  pavement  to  the  door  of  the  animal  house,  and  the 
window  ledges  of  nearly  the  entire  museum  have  been  tinned. 

lu  the  interior  many  repairs  and  changes  have  been  found  necessary 
to  the  building  itself,  as  well  as  to  the  eases  and  other  furniture. 

The  hall,  northwest  pavilion,  has  been  wainscoted  in  oak,  and  a  sec- 
ond much-needed  staircase  has  been  built ;  self-closing,  sound-deaden- 
ing doors,  which  divide  this  hall  from  the  lecture  room,  have  been  made 
and  put  in  place ;  raised  floors  have  been  constructed  in  the  office  of 
the  engineer  of  property,  and  in  the  stationery  room,  and  the  wooden 
flooring  throughout  the  building  has  been  frequently  patched. 

Several  standard,  special  and  sample  cases  have  been  built  and  many 
more  remodeled  and  extended.  The  floor  of  the  large  special  case  for 
the  Moose  group  has  been  reconstructed ;  many  cases  have  been  re- 
paired, fitted  with  panels,  shelving,  racks,  brackets,  etc.,  relined,  ebon- 
ized,  polished,  glazed,  furnished  with  doors  and  locks,  and  otherwise 
completed. 

More  than  130  mahogany,  oak,  and  pine  frames  have  been  made, 
some  of  them  of  great  size,  like  the  frame  for  the  allegorical  tile- panel 
of  **  Progress  ^  now  placed  over  the  north  entrance. 

Several  bases  and  pedestals,  and  nearly  5,000  blocks  for  the  display 
of  specimens  have  been  made  and  completed ;  screens  have  been  cou- 
stracted,  and  more  than  900  trays,  and  many  shelves  and  diaphragms 
have  been  made  and  fitted ;  several  tables  have  been  built,  and  over  70 
wing-frames  have  been  repaired,  rehinged,  and  rehung. 
fl.  Ex.  129,  pti  2 5 
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Several  pairs  of  inaliogany  doors  bave  been  made  for  cases,  and  the 
time  of  the  carpenters  has  been  taken  up  to  a  considerable  extent  in 
refitting  the  doors  of  other  cases ;  they  have  also  been  required  to  make 
a  large  number  of  boxes  for  the  storage  of  specimens,  and  for  the  ship- 
ment of  those  designed  for  exchanges.  In  fact  the  general  miscellane- 
ous work  demanded  of  them  throughout  the  year  has  been  so  extensive 
as  to  consume  much  time,  and  required  a  great  deal  of  labor. 

Considerable  metal  work  of  various  kinds  has  been  done ;  cases  have 
been  made  insect  prouf  by  being  lined  with  metal,  and  metal  partitions 
have  been  made  for  file-holders ;  about  40  copper  and  tin  tanks  for 
alcoholic  specimens  have  been  made,  and  more  than  that  number  com- 
pleted, besides  many  cans  for  collecting  purposes ;  nearly  1,500  brass 
and  tin  label-holders  have  been  made. 

In  addition  to  the  locksmith's  work  required  on  new  and  reconstructed 
cases,  the  combination  locks,  suited  to  the  symbol  of  each  department, 
have  been  changed  on  many  of  the  unit  tables  in  the  Museum.  This 
work  has  been  done  in  great  part  by  a  fireman  skilled  in  such  matters, 
at  periods  when  he  could  be  spared  from  his  regular  duties  in  the  engine 
and  boiler-rooms.  , 

HEATING,    LIGIiTJNG,    KLECTRIC  AMD  TELEPHONIC  SERVICE. 

Appropriation  by  Congress  for  the  fiscal  year  ending  June  30,  1890, 
for  exi>enses  of  heating  and  lighting  and  electrical  and  telephonic  serv- 
ice for  the  National  Museum,  $12,000.  (Sundry  civil  act,  March  2, 1889, 
Public  No.  154,  p.  10.) 

Out  of  this  appropriation  $5,114.87  has  been  expended  for  salaries  or 
compensation;  $2,058.20  for  fuel;  $1,113.82  for  gas;  $601.05  for  tele- 
phones;  $264.40  for  electrical  work  and  supplies;  $100  for  rental  of 
call-boxes ;  $269.25  for  heating  repairs ;  $147.86  for  heatiug  and  light- 
ing supplies ;  and  $3.25  for  travel,  making  a  total  of  expenditures  to 
July  1, 1890,  of  $9,672.85,  and  leaving  a  balance  of  $2,327.15  to  meet 
outstanding  liabilities. 

Following  is  an  analysis  of  salaries  or  compensation  paid  from  the 
appropriation  for  heating  and  lighting  during  this  year : 

One  engineer  was  employed,  for  part  of  the  year  only,  at  a  salary  of 
$120  a  month;*  five  firemen  at  $50  each,  and  one  at  $40  a  month;  one  tel- 
ephone clerk  at  $60,  and  one  at  $35  a  month ;  $  137.74  has  been  expended 
for  extra  labor,  making  the  total  expenditure  for  services  in  this  depart- 
ment $5,114.87. 

During  the  winter  the  engineer  reported  some  of  the  boilers  as  being 
in  a  very  ba<l  condition,  the  tubes  which  have  been  in  use  many  years 
being  so  warped,  burnt,  and  corroded  as  to  be  liable  to  give  out  at  any- 
time ;  he  also  named  6  pounds  as  the  limit  of  steam  pressure  safe  under 
the  circumstances,  and  suggested  that  the  fires  be  kept  up  night  and 


*  The  death  of  Mr.  A.  A.  Daly,  for  tea  yoars  engineer,  occurred  in  March. 
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day,  as  the  only  method  by  which  the  necessary  temperature  could  be 
maintained.  This  suggestion  was  accordingly  carried  out.  It  will, 
however,  undoubtedly  be  necessary  to  take  some  action  in  regard  to 
heating  repairs  and  changes  in  the  near  future. 

In  several  instances  it  has  been  found  advisable  to  change  the  posi- 
tions of  the  radiators,  and  to  make  new  connections.  This  work,  and 
all  repairs  to  machinery,  gas-fitting,  plumbing,  and  the  needed  black- 
smith's work,  have  been  accomplished  by  men  employed  on  the  regular 
Maseum  force. 

In  prosecuting  the  general  routine  of  Museum  work,  bids  have  been 
advertised  for  and  proposals  invited,  as  in  past  years,  but  the  list  of 
articles  to  be  purchased  has  been  shortened  considerably,  it  having  been 
found  that  the  requirements  of  the  Museum  are  so  varied  that,  except- 
ing for  articles  of  general  use,  it  is  impossible  to  anticipate  the  wants 
for  the  entire  year. 

As  a  result  of  the  growth  and  needs  of  the  Museum,  it  has  been  found 
advisable,  from  time  to  time,  to  reconstruct  many  cases  of  the  types 
purchased  in  earlier  years,  and  to  make  an  inventory  of  cases  and  fur- 
niture in  the  Museum,  based  upon  new  standards  and  nomenclature. 
This  work,  as  mentioned  in  a  former  report,  was  begun  two  3  ears  since, 
under  the  direction  of  Mr.  J.  E.  Watkins,  the  engineer  of  property. 

In  making  this  inventory,  every  piece  of  furniture  in  the  Museum  has 
been  inspected ;  the  old  numbers  have  been  noted,  and  small  brass 
plates  with  the  new  numbers  stamped  on  them  have  been  atUiched  to 
more  than  4,500  cases,  bases,  pedestals,  stands,  etc.,  and  to  the  numer- 
ous articles  of  office  furniture. 

When  an  article  is  condemned,  or,  by  being  incorporated  with  another, 
loses  its  identity,  the  original  number  is  noted  in  the  office  of  the  engi- 
neer of  property,  and  such  record  made  that  the  history  of  each  article 
can  be  traced  at  any  time  without  difficulty. 

With  a  view  to  simplifying  the  method  of  keeping  account  of  services, 
in  January  of  this  year  a  system  of  time-books  was  adopted,  in  which 
the  record  of  attendance  is  kept  by  the  head  of  each  department  for 
himself,  and  for  all  employes  under  his  direction. 

These  books  give  the  name  and  designation  of  each  person,  the  rate 
of  compensation,  furnish  an  accurate  record  of  attendance  in  each  case, 
and  state  tU^  cause  of  any  absence,  so  far  as  necessary'  to  decide 
whether  such  is  to  be  counted  against  annual  leave,  excused  on  account 
of  illness,  or  charged  against  the  individual  and  deducted  from  the 
monthly  compensation. 

These  time-books,  after  being  certified  to  by  the  head  of  each  depart- 
ment, are  examined  by  the  chief  clerk  of  the  Museum,  and  if  found  cor- 
rect are  signed  by  him  and  forwarded  to  the  disbursing  clerk,  who  uses 
them  as  a  basis  in  preparing  the  pay-rolls. 

This  method  not  only  simplifies  the  work  in  taking  careful  note  of  the 
attendance,  but  is  found  advantageous  from  tbo  facility  with  wbicU 
each  iDdividnal  record  can  be  referred  to, 


68 


REPORT   OF  NATIONAL   MUSEUM,  1890* 

ROUTINE. 


lu  the  office  of  the  chief  clerk  1,451  orders  for  sapplies  have  been  sent 
out  duriDg  the  year,  over  1,000  letters  have  been  written,  550  circular 
letters  and  265  proposals  for  supplies  have  been  sent  out,  and  1,051 
vouchers  have  been  passed  upon  and  paid. 

This  work,  which  can  be  set  down  in  numbers,  is  but  a  small  part  of 
the  labor  which  devolves  upon  this  office,  and  upon  the  prompt  and  ac- 
curate accomplishment  of  which  the  efficiency  of  the  scientific  branches 
of  Museum  work  largely  depends.  The  force,  which  consists  of  two 
clerks  and  one  copyist,  are  so  hard  pressed  that  it  has  been  this  year, 
as  usual,  a  question  if  all  would  be  able  to  take  more  than  a  fraction  of 
the  annual  leave  which  is  accorded  to  employes  in  the  Museum. 

CORRESPONDENCE  AND  REPORTS. 

In  the  report  for  1889  the  work  of  this  department  was  referred  to 
at  some  length  in  order  to  indicate,  to  those  who  might  be  interested, 
the  methods  of  administration  which  had  been  adopted  in  it,  and  the 
scope  of  the  work  assigned  to  it.  There  has  been  no  material  change 
in  either  during  the  year. 

Mr.  K.  I.  Geare,  chief  of  the  division  of  correspondence  and  re- 
ports, has  rendered  important  aid  in  this  work.  The  clerical  force  of 
the  office  has  been  increased,  and  now  consists  of  three  stenographers, 
two  typewriters,  an  index  clerk,  and  a  messenger. 

During  the  year  about  7,000  official  papers  have  been  prepared  for 
the  signature  of  the  Secretary  and  the  Assistant  Secretary. 

The  following  geographical  statement  of  letters  written  in  reply  to 
requests  for  information  upon  various  subjects,  may  be  of  interest  as 
showing  the  amount  of  correspondence  of  this  kind  carried  on  in  differ- 
ent parts  of  the  United  States  and  in  other  countries. 


Locality. 


Alabama 

Ariacma 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia 

Florida 

GfMirgia 

Idaho 

niinoia 

Indian  Territorv 


No.  of 
let tern 
written. 


27 
41 
26 
64 
31 
59 
11 

5 

1.478 

79 

12 

6 
125 

7  I 


Locality. 


Indiana 

Iowa 

Kansas 

Eentacky 

Lonisiana 

Maine 

Maryland 

Massacbasetta. 

Michigan 

Minnesota    

Mississippi 

Missouri 

Montana 

Nebraska 


No.  of 

letters 

written. 


72 
68 
51 
34 
25 
63 
133 
209 
52 
S9 
16 
46 
24 
S4 
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Locality. 


NeradA 

New  Hampshire. 

Nev  Jersey 

New  Mexico 

New  York 

North  Carolina  .. 

Ohio 

Oklahoma 

Oregon  

Pennsylvania  .. 

Rhode  Island 

South  Carolina... 
South  Bakota.... 

Tenneoaee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

WiaeoDsin.. 

Wyoming 

Africa 

Alaska 

Australia 

Bermuda 

British  Colombia 


No.  of 
letters 
written. 


5 

19 

89 

18 

456 

30 

119 

2 

18 

247 

23 

29 

10 

70 

79 

6 

19 

118 

10 

10 

40 

8 

4 


Locality. 


Canada  

Central  America 

CostARica 

Cuba 

England 

Franco 

Germany , 

Greece 

Hungary 

Iceland 

Italy 

Japan 

Mexico 

New  Brunswick 

Nicaraii:na 

Newfoundland.., 
New  Zealand  ... 

Nova  Scotia 

Prussia 

Russia 

Scotland 

South  America.. 

Sicily 

Turkey 

West  Indies.... 

Total 


No.  of 
letters 
written. 


SS 

3 
2 
3 
23 
28 
20 


12 


4,475 


4  special  feature  of  the  work  of  this  department  consists  of  the 
preparation  of  reports  upon  material  sabmitted  for  examination,  based 
npon  the  official  reports  of  the  curators  acknowledgments  of  specimens 
received  as  gifts,  loans,  and  deposits  are  prepared  in  this  office. 

Daring  the  year  314  lots  of  specimens  (483-796  inclusive)  for  exam- 
ination and  report  have  been  received.  The  following  statement  shows 
the  geographical  sources  of  this  material: 


Source. 


North  America: 

British  America 

Centra]  America — 

Ifexico 

United  SUtes: 

Alabama...... 

Arizona 

Arkansas 

California 

Colorado 

District  of  Columbia. 

Avfda 


Number  of  lot. 


589,716 

699 

497. 498, 617, 519, 681,  «i6 

518,657,643,759,787 

684.631,720,743,773 

490.604,604.780 

491. 514, 550, 588. 003,  638,  665,  706.  746, 756, 786, 793, 796 

543,503,046.657,662.682,776 

485,537,724,725,739.702,703 

525, 565, 672, 580, 685, 593, 605. 609, 650, 654, 668. 670, 687, 719. 729, 738, 
74U785^791. 


ToUL 


2 

1 
6 

6 
6 

4 
18 
7 
7 
19 
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Soarce. 


United  States— Continued. 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Massschnsetts 

Maryland 

Minnesota 

Mississippi 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

NewYork 

NoH.h  Carolina 

North  DakoU 

Oiiio 

Ore|i:on 

Pennsylvania 

South  Carolina 

South  DakoU 

Tennessee 

Texas 

Uuh 

Vermont 

Virginia 

Washington 

\^est  Virginia 

Wisconsin 

Wyoming 

Europe: 

England 

Spain 

Sweden 

Asia: 

Japan  

Oceanica  (Polynesia): 

Sandwich  Islands 

Pacific  Ocean : 

Easter  Island 

Locality  not  determined . . 


Number  of  lot. 


637,765 

521, 531, 620, 686, 702, 721, 781, 7»5 

512,633,708 

611 

668,701,705,764,774,790 

606,583,641,700,710,732,748,770 : 

638,541,549,660 

641,656 

670,602,642,685.777 

494,500,606,660,661,695 

646,561,612,680,745,753,779 

603,624 

704,786 

613,526, 533, 539,540,562. 582, 607, 684,690. 691, 742 

450,477, 554, 596, 672, 692, 711,733. 749, 775,789 

486,755 

532 

679 

698,713 

486, 493, 502, 520.  522. 636, 550,  500,  597, 601, 628, 666, 674, 757, 794. .. . 

488,564.570,639,703,709,736^758,761 

771 

508,647,651,718,728 

546 

642,558,567,578,581,599.648,760.778 

409,553.687,610,673,675.736 

510,516.707,722,730,740,772 

489,  527,  563.  677,  613,  615,  617,  622,623,626,630,644,  652,650,665, 

607.660,726,734,768 

483,402,501,618,624,530,556,653,658,604,607 

607,628,634,670 

605,509 

495,  523,  534,  635,  544,  571,  673,  674,  575,592,  618,619,635,677.678, 

679, 603, 712, 714, 716, 736. 737,  751, 754, 767, 760, 788 

520,552,509,694,744,747 

487.515,547.566,626,640,083,688,750 

551,655,620,632,645,663 

484,608 

627 

504 

621 

676 

600,723 

616 

501,640 


Total. 


2 
8 
3 
1 
6 
8 
4 
2 
5 
0 
7 
2 
2 
12 
11 
2 
1 
1 
2 
15 
9 
I 
5 
1 
9 
7 
7 

20 
11 

4 
2 

27 
6 
0 
6 
2 

1 
1 
1 

i 

2 

1 
2 


In  March,  1890,  the  oflice  was  fnrnislied  with  a  graphophone,  which 
has  beeu  fouud  exceedingly  uset'ol. 
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PREPARATION   OF  LABELS. 


Three  tbonsaiul  nine  hundred  and  twenty  forms  of  labels  have  been 
priuted  daring  the  year,  as  shown  in  tbe  following  table: 


Department. 


Materia  medica 

GeoloRy 

Foodauidtextaes... 

Ethnology 

Oriental  antiquities 
PoToelain  collection . . 


Ivu^.  S  Department. 


No.  of 
forms. 


1,309     ConipArative  anatomy 104 

1,328     arapliicarts '  79 

542'    Mammals 78 


246 

156 
120 


Total 


3.020 


BUILDINGS  AND  LABOR — POLICE  AND  PUBLIC  COMPORT. 

The  staff  employed  for  police  and  protection  has  remained  under  the 
,  charge  of  Henry  IToran,  superintendent  of  buildings.    It  consists  of 

i  watchmen,  painters,  carpenters,  skilled  laborers,  laborers,  cleaners,  and 

attendants. 

The  number  of  watchmen  is  usually  sixteen.  They  are  divided  into 
watches,  by  whom  the  Smithsonian  and  Museum  buildings,  and  the 
collections  stored  and  exhibited  therein,  are  guarded  day  and  night. 

Eight  or  nine  carpenters  are  generally  employed,  and  are  kept  busy 
continually  in  constructing  cases  and  shelves,  making  frames  for  labels, 
remodeling  old  forms  of  cases,  putting  locks  on  cases,  making  repairs 
in  the  buildings,  etc. 

The  force  of  skilled  laborers  is,  as  a  rule,  nine  or  ten  in  number.  Their 
time  is  occupied  in  painting  blocks  for  the  exhibition  of  specimens, 
painting  trays,  easing  trays,  fitting  shelves,  adjusting  panes  of  glass  in 
cases  and  windows,  and  assisting  the  carpenters  and  painters  in  many 
ways. 

There  are  only  two  pahiters  constantly  on  the  Museum  roll.  These, 
with  the  assistance  of  some  of  the  skilled  laborers,  perform  all  the  work 
of  this  kind  required  in  the  Museum,  including  the  repainting  of  walls 
and  ceilings  of  rooms,  staining  pedestals  for  groups  of  specimeus  and 
case«,  painting  book-cases,  shelving,  blocks  for  exhibition  purposes, 
etc. 

The  force  of  laborers  consists  of  about  twenty-four  men.  They  are 
kept  continually  busy  moving  specimens,  arranging  cases,  attending  to 
the  cleaning  of  ofBces,  and  washing  the  floors  in  the  exhibition  halls. 

The  number  of  cleaners  and  attendants  averages  about  eight.  They 
are  constantly  occupied  in  cleaning  glass,  dusting  cases,  of  which  there 
are  now  more  than  1,700,  and  sweeping.  They  are  also  expected  to 
answer,  as  far  as  practicable,  the  questions  of  visitors. 

Tbe  telephonic  and  telegraphic  service  of  the  Museum  is  under  the 
sapervision  of  the  superintendent  of  buildings. 
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From  the  reports  of  the  superintendent  are  quoted  the  following 
statements,  which  will  serve  to  show  in  part  the  character  of  the  work 
accomplished  by  the  laboring  force  during  the  year: 

1889. 

July. --rThe  steam  pipes  under  the  soath  hall  were  covered  with  magnesia  covering;. 
A  raiBed  platform  was  pnt  in  the  office  of  the  engineer  of  property.  One  extra  radi- 
ator \va8  placed  in  the  stationery  room  and  also  in  the  property  clerk's  office.  A 
raised  iloor  wa«  added  to  the  stationery  room.  The  mechanics  were  engaged  during 
the  month  in  painting  572  hlocks,  easing  106  trays,  painting  299  trays,  making  and 
iitiiug  34  shelves,  and  pntting  in  82  lights  of  glass.  Besides  this  work,  a  great  deal 
of  miscellaueons  lohs,  covering  49  orders,  was  executed. 

Jtf<7««{.— Double-acting  base  doors  were  hung  at  the  entrance  to  the  northwest 
pavilion.  A  sewer  pipe  was  pnt  in  the  animal  house.  The  north  side  of  the  natu- 
ral-history laboratory  bnilding  was  bricked  up,  and  anew  roof  put  on.  The  hollow 
brick  partition  was  removed  from  the  secona  floor  of  the  northwest  pavilion.    A 

grivate  stairway  was  built,  leading  from  the  first  to  the  second  Uoor  of  the  Assistant 
ucretary's  apartments.  The  mechanics  were  kept  busy  fitting  13  sholves,  painting 
675  blocks,  easing  221  trays,  altering  95  locks,  and  putting  in  75  lights  of  glass.  In 
addition  to  this,  55  miscellaneous  orders  were  filled. 

September. — New  frames.  Jams,  etc.,  were  made  for  the  large  doors  nt  the  west  en- 
trance. Two  wire  screens  were  made  and  put  up  in  arches  on  the  west  balcony. 
New  storm  doors  were  made  and  placed  at  the  north  entrance  of  the  Smithsonian 
building.  The  mechanics  were  employed  in  fitting  2dl  trays,  painting  and  ebonizing 
64  blocks,  repairing  and  altering  117  locks,  pntting  in  173  lights  of  glass.  In  addi- 
tion to  this  work,  69  miscellaneous  orders  were  filled. 

October. — The  mechanics  were  kept  busy  altering  locks,  making  259  blocks,  paint- 
ing 72:{  blocks,  pntting  in  179  lights  of  glass,  and  glazing  cases.  Numerous  matters 
of  smaller  importance  were  attended  to. 

November. — Radiators  were  put  in  and  steam  heat  substituted  for  the  stove  in  the 
label  department  on  the  north  balcony.  During  this  month  the  mechanics  were  em- 
ployed in  ebonizing  146  blocks,  altering  and  repairing  89  locks,  putting  iu  130  lights 
of  glass,  making  keys,  and  easing  trays.  In  addition  to  this,  33  miscellaneous  mattert 
were  completed. 

December. — Steam  pipes  were  attached  from  the  basement  to  the  third  floor  of  the 
northwest  pavilion,  and  an  extra  radiator  put  in.  The  mechanics  were  employed  in 
easing  233  trays,  ebonizing  374  blocks,  making  25  blocks,  tinning  102  sills  and  ledges, 
pntting  in  159  lights  of  (glass,  making  keys,  and  repairing  locks.  Besides  this  work, 
46  miscellaneons  requisitions  for  work  were  attemled  to. 

1800. 

Jaaimry.— The  laborers  were  employed  in  removing  cases,  and  cleaning  and  scour- 
ing the  lecture  hall  for  the  course  of  '*  Saturday  lectures*'  given  under  the  auspices 
of  the  scientific  societies  of  Washington.  Uas  pipes  were  run  along  the  ceiling  in 
the  northwest  and  southwest  ranges,  and  fixtures  attached.  The  north,  south,  east, 
aud  west  halls,  and  the  east-north  and  east-south  ranges  and  northwest  court  were 
lighted  by  electricity. 

February. — A  heavy  sarcophagus  was  removed  from  the  west  hall  to  the  rotnnda. 
Water  and  gas  connections  were  introduced  into  the  paint  shop.  The  cases  in  the 
east  and  west  halls  were  rearranged,  necessitating  the  services  of  the  greater  part  of 
the  laboring  force. 

March. — The  floor  was  painted  in  the  'gentlemen's  lavatory.  Nine  double  Liver- 
pool cases  were  set  up  in  the  main  hall  of  the  Smithsoniau  building  for  the  nseof  the 
Department  of  Mollusks.  The  front  of  a  Haida  house  was  removed  from  the  Smith- 
sonian building  to  the  Museum,  andhnngon  a  pier  on  the  south  side  of  the  west  hall. 

April. — ^A  new  window  was  constructed  on  the  third  floor  of  the  northwest  pavilion. 
All  locks  not  working  by  the  regular  nmster  key  were  removed  and  replaced  by  the 
standard  lock.  A  break  in  one  of  the  water-pipes  of  the  Smithsonian  building  was 
repaired. 

May. — ^The  trenches  and  basements  in  both  buildings  were  whitewashed.  The 
windows  were  fitted,  where  necessary,  with  new  awnings.  Numerous  miscellaneous 
jobs  were  completed  by  the  mechanics. 

June.— The  office  room  on  the  east  side  of  the  north  gallery  was  cleaned  and  painted. 
The  room  on  the  south  side  of  the  east  balcony  was  prepared  for  occupation.  The 
water  aud  gas- pi  pes,  roofs  and  gutters  were  examined  and  repaired.  The  heating 
apparatus,  electric  clocks,  watch  signal  station,  telephone  batteries,  etc.,  were 
inspected.    A  duplex  water  filter  was  placed  iu  the  gentlemen's  public  comfort  room. 
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THE  WORK  OF  THE  MUSEUM  PREPABATORS. 

TAXIDERMISTS  AND  MODELERS. 

Taxidermy. — ^The  constraction  of  additional  groups  of  important  spe- 
cies of  North  American  mammals  has  been  the  chief  work  of  the  year. 
The  largest  group  finished  was  that  of  Jhe  Moose,  which  comprises  six 
iudividnals  of  both  sexes  and  of  different  ages.  This  group  is  some- 
what larger  than  that  of  the  Bison,  which  was  completed  last  year,  and 
is,  indeed,  the  largest  group  thus  far  exhibited.  It  is  in  roost  respects 
quite  as  satisfactory  as  the  Bison  group,  and  perhaps  more  striking. 
The  work  was  planned  by  Mr.  Hornaday,  and  executed  by  Mr.  Josei)h 
Palmer  and  Mr.  A.  H.  Forne3'.  Three  specimens  of  the  Musk-ox  were 
removed  from  the  wall-case  and  brought  together  to  form  a  group. 
They  were  considered  sufiiciently  valuable  to  merit  a  more  prominent 
place  than  they  had  previously  occupied.  One  of  the  specimens  was 
partially  remounted. 

A  number  of  additional  groups  of  mammals  were  nearly  or  quite 
completed  during  the  year,  but  have  not  yet  been  placed  on  exhibition. 
The  taxidermists  mounted  in  all  32  mammals  during  the  year,  including 
the  large  forms  previously  mentioned.  In  addition,  24  mammals  were 
skinned  and  50  dry  skins  made  up.  Casts  were  made  of  certain  of 
the  specimens  received  in  a  fresh  condition,  to  be  used  as  aids  in  mount- 
ing the  skins.  As  in  former  years,  a  large  amount  of  miscellaneous 
work,  such  as  cleaning  greasy  specimens,  overhauling  duplicate  wet 
skins,  repairing  mouuted  specimens,  preparing  preservatives,  etc.,  was 
performed.  This  necessary  work  consumes  a  great  deal  of  time,  but 
produces  no  direct  effect  in  increasing  the  exhibition  series. 

The  modeler  performed  various  tasks  for  the  Anthropological  Depart- 
ment of  the  Museum,  such  as  making  casts  of  stone  implements,  in- 
scriptions, bas-reliefs,  etc.  He  also  made  casts  of  a  number  of  fishes 
and  of  some  porpoise-heads,  the  molds  of  which  had  been  in  the  Museum 
for  some  time. 

At  the  close  of  the  year  the  Museum  lost  the  valuable  services  of 
Mr.  W.  T.  Hornaday,  who  resigned  his  position  as  Chief  Taxidermist. 

In  April  Mr.  William  Palmer  was  instructed  to  proceed  to  the.Pri- 
bylov  Islands,  Alaska,  to  hunt  walrus  for  the  Museum.  He  was  still 
absent  at  the  end  of  the  year  covered  by  tbis  report. 

OSTEOLOGIST. 

Mr.  F.  A.  Lucas,  Osteologist,  states  that,  as  in  preceding  years,  the 
care  of  material  already  in  the  collections  has  demanded  much  time  and 
attention.  Owing  to  insufficient  room,  frequent  changes  have  been 
made  necessary  in  the  arrangement  of  the  study  series. 

The  placing  of  casters  on  the  storage  bases  in  the  osteological  hall 
necessitated  moving  the  greater  portion  of  the  study  series,  as  well  as 
aJJ  tiie  smaller  mouuted  specimens  in  the  exhibition  series. 
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The  preparation  of  mncli  needed  card-cataloguos  of  lig^amentary  skele- 
tons, of  alcoholic  birds,  and  embr^^os  has  been  contiDued,  and  this  impor- 
tant work  is  now  nearly  completed,  as  is  also  the  changing  of  jars  and 
renewing  the  alcohol  in  which  the  specimens  are  contained. 

In  addition  to  the  osteological  work  summarized  in  the  subjoined 
table  a  series  of  vertebrae  of  Bhytina  has  been  modeled  to  complete  a 
specimen  for  the  Museum  of  Comparative  Zoology,  some  work  done  on 
the  synoptic  series  of  invertebrates,  and  76  specimens  of  vertebrate 
fossils  cleaned,  repaired,  and  mounted.  In  addition,  the  skeleton  of 
Irish  elk  and  cast  of  Phenaoodm  have  been  repaired  and  the  cast  of 
Binoceras  skeleton  remounted. 

The  skill  of  Mr.  Scollick  has  been  shown  equally  in  the  preparation 
of  vertebrate  fossils  and  of  osteolo^cal  material,  and  during  a  great 
portion  of  the  year  he  has  been  the  only  assistant  in  this  department  of 
preparatory  work,  although  the  preparation  of  osteological  specimens, 
vertebrate  fossils,  and  invertebrates  now  devolves  upon  this  depart- 
ment. 

The  number  of  skulls  of  small  mammals  cleaned  is  omitted  from  the 
following  table,  although  included  in  the  report  of  work  for  1888-'89. 

Summary  of  o8ieo1ogioal  work  for  1889-'90. 


R«ceiTed  in  the  flesh: 

Entire  skeletonn 

Incomplete  skeleton  .. 
Cleaned: 

Entire  skeletons 

Skulls 

Inoomplete  skeletons . 
Mounted : 

Entire  skeletons 

Skulls 

Limbs,  etc 

Totsl 


mals. 


12 


Birds. 


105 


Rep- 
tiles. 


Am* 
phibia. 


Fishes. 


2 


Total. 


64 

1 


44 

80 


4 
87 


227 


Collection  of  domestic  animals. — ^The  work  of  mounting  typical  speci- 
mens of  domestic  animals  was  begun  in  September,  1889.  At  the  close 
of  the  year  covered  by  this  report  64  specimens  had  been  secured. 

Mr.  Nelson  B.  Wood  was  directed  to  attend  the  American  poultry 
show  of  January,  1890,  held  in  New  York  City,  for  the  purpose  of  obtaining 
specimens  for  the  Museum.  As  a  result  of  this  visit  many  tine  speci- 
mens have  since  been  contributed  from  various  sources,  including  some 
winners  of  first  prizes. 
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The  following:  its  a  list  of  the  different  varieties  which  have  been 
momited  for  exhibition  in  the  National  Museum : 


DOMESTIC  FOWLS. 

Light  Brahma  cock  and  hen. 

Partridge  Cochin  hen.* 

LangBban  chick. 

Barred  Ply  month  Rock  hen.* 

Silver  Wyandotte  hen.* 

Jersey  Bine  chick. 

Indian  Game  hen.* 

Indian  Game  hen. 

Eureka  Game  cock. 

Snmatra  Game  cock. 

Sumatra  Game  chick. 

Pit  Game  cock. 

Huffed,  Pit  Game,  two  chicks. 

White-crested,  Black  Polish  hen. 

White>crested,  White  Polish  hen. 

Single-oomh,  White  Leghorn. 

Blue  Andalnsian. 

Silver-spangled  Hamburgh  hen  and  chick. 

Silver  Sebright  Bantam,  three  specimens. 

Black-breasted,  Red  Game  Bantam, cock 

and  hen. 
Rose-comb,  Blaok  African  Bantam,  hen 

and  two  chicks. 


PIOBONS. 

Blue  Carrier. 

Dun  Carrier. 

Short  faceil.  Bald-head,  Black  Tumbler. 

Red-checkered  Homer. 

Blue-checkered  Homer. 

Blue-rock  Homer. 

English  Fantail. 

Scotch  Fantail. 

Black  Trumpeter. 

Fall-head,  Black-barred,  Blue-winged 
Swallow. 

Plain-head,  White-barrod,  Red-winged 
Swallow. 

White-barred,  Blue-winged  Fairy. 

Full-head,  Blue- winged  Swallow. 

Plain-head,  White- barred,  Blue- winged 
Swallow. 

Black  Magpie. 

Archangel  (three  ^,  $). 

Spangled  Ice  Pigeon,  two  specimens. 

Isabel,  Pigmy  Pouter. 

Common  Dove-house  Pigeon,  five  speci- 
mens. 


COLORIST. 

Mr.  A.  Zeno  Shindler  has,  during  the  year,  devoted  the  principal 
portion  of  his  time  in  preparing  for  the  Department  of  Ethnology  a  col- 
lection of  paintings  illustratiug  the  races  of  men.  Among  them  are  the 
following:  Apache  Indians, Eskimo,  Chinese,  Japanese,  Aiuo,  Thibetan, 
Hindoo,  Akka,  Zulu,  Fiji  Islander,  Dyak  of  Borneo,  Native  of  Mada- 
agascar.  A  number  of  Indian  photographs,  and  a  life-size  model  and 
painting  of  nativefl  of  Samoa  have  been  made. 

PHOTOGRAPHER. 

During  the  year  Mr.  T.  W.  Smillie  has  made  357  negatives.  Of  these 
98  were  lor  the  Department  of  Ethnology,  28  for  the  Department  of 
Mammals,  9  for  the  Department  of  Comparative  Anatomy,  41  for  the 
Department  of  Geology,  5  for  the  Section  of  Graphic  Arts,  176  miscel- 
laneous prints,  and  110  transparencies. 

The  number  of  prints  made  during  the  year  is  3,972,  distributed  as 
follows : 

For  the  Department  of  Ethnology 196 

For  the  Department  of  Mammals 22 

For  the  Department  of  Comparative  A.natomy ir> 

For  the  Department  of  Geology 42 


*Thia  bird  received  the  first  prize  at  the  New  York  Poultry  Exhibition,  January,  1890. 
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For  the  Section  of  Graphic  Arts 5 

For  the  Sectiou  of  Transportation  and  Engineering 32 

For  the  Smithsonian  Institution 3,000 

Miscellaneous  prints 660 

Enlargements  of  photoj^raphs 8 

Cyanotypes  (hlne  prints  of  plans  and  drawings) 153 

In  pursuance  of  the  agreement  with  the  U.  S.  Fish  Commission,  Mr. 
Smillie  has  contiiiaed  the  photographic  work  of  the  Oommission.  This 
has  consisted  (luring  the  year  of  the  following  items: 

Negatives. G 

Silver  alhn men  prints 586 

C.vanotypes 243 

Photographs  mounted 70 

The  usual  routine  work  has  continued,  including  the  numbering  and 
filing  of  negatives,  making  up  photographic  outfits  of  expeditions,  etc. 

By  order  of  the  Assistant  Secretary  tests  of  inks  have  been  made  for 
the  U.  S.  Geological  Survey. 

DBAFTSMFiN. 

Mr.  W.  H.  Ghandlee  and  Mr.  W.  H.  Burger  have  continued  the  prepa- 
ration of  illustrations  for  the  Museum  reports.  Among  them  the  more 
important  are  illustrations  for  papers  by  Prof.  O.  T.  Mason,  on  **Ar- 
rows,"  ♦'Skin-dressing,''  "Woman's  Knives,"  *' Hafting,"  "Toys  and 
Games."  A  large  number  of  drawings  were  made  to  accompany  the 
paper  by  Mr.  Bomyn  Hitchcock  on  "The  Ainos  of  Yezo,"  and  addi- 
tional drawings  have  been  made  for  Paymaster  Thomson's  paper  on 
Easter  Island.  In  addition  a  large  amount  of  miscellaneous  work  has 
been  accomplished,  including  the  tracing  and  coloring  of  maps,  charts, 
and  diagrams,  sketches  of  and  for  the  arrangement  of  exhibits,  topo- 
graphical drawings,  redra wings,  engraving  and  lettering  of  labels,  and 
numerous  small  paintings  in  water-color,  oil,  pastel,  etc. 


H.— ACCESSIONS. 

The  total  number  of  accessions  to  the  Museum  during  the  year  is 
1,162  (22179-2:3340,  inclusive).  This  gives  a  decrease  of  185  accessions 
as  compared  with  those  of  1889.  It  may  be  expected  that  each  year 
will  show  a  smaller  number  than  the  last  until  an  additional  building 
is  provided  by  Congress^  All  special  effort  to  obtain  contributions  has 
ceased,  since  there  is  no  room  where  the  specimens  can  be  either  exhib- 
ited or  stored. 

A  tabulated  statement  showing  the  number  of  accessions  to  the 
Museum  each  year,  beginning  with  1881  (the  first  year  of  occupancy  of 
the  Museum  building)  is  here  given. 
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Tear. 

Acceuion 

Damben 

(inclusive). 

Nnniber  of 

accesaiona 

dariDjT  the 

year. 

1881 

9800-11000 
1100U12500 
12501-13000 
13901-15550 
15561-18208 
18209-17704 
17705-19360 
1935U90831 
20832-22178 
23179-23340 

1,111 
1.500 
1,400 
1,630 
668 

1882 

1883    

1884 

1885  (Janaary  to  Jane) 

]885-*86 

1,496 
1.646 

1.481 
1.347 
1  162 

1888-*87 

1887-88 

1888-80 

ld8fr-'90 

A  geograpbical  statement,  showing  tbe  source  of  the  more  important 
accessions,  is  here  presented : 


GEOGBAPHICAL  BEYIEW  OF  THE  MORE  IMPORTANT  ACCESSIONS. 

Daring  the  year,  material  has  been  received  from  almost  every  region 
in  the  world,  a  large  proportion,  however,  coming  from  various  parts  of 
the  United  States. 

This  statement  refers  to  the  more  important  accessions.  They  are 
arranged,  as  far  as  possible,  lo  indicate  the  localities  from  whence  they 
are  received,  ralher  than  the  residence  of  the  sender. 

Canary  Islands. — From  Dr.  E.  Key,  of  Leipsic,  Germany,  were  pur- 
chased a  number  of  birds'  skins. 

Cape  Toion. — Specimens  of  materia  medica  were  received  from  the 
Botanic  Garden,  Mr.P.  MacOwan,  Director,  through  Mr.  William  Harvey 
Brown. 

Congo  I>istrict — A  collection  of  insects,  crystals,  minerals,  and  metals, 
specimens  of  Musa  and  Pancratium  (plants),  palm-fiber  from  whicli 
ropes,  tops,  mats,  and  many  other  things  are  made;  gum  copal,  African 
rubber,  cocoon  of  Oongo  silkworm,  hippopotamus  tusks,  piece  of  skin 
from  the  Congo  seal^  and  elephant  hair,  have  been  presented  by  Mr.  J. 
H.  Gamp,  of  Herring,  Ohio. 

Egypt. — ^A  pottery  lamp,  from  Alexandria,  was  sent  by  Mr.  M.F.  Sav- 
age, of  New  York  City. 

Liberia. — Lieut.  Frederic  Singer,  U.  S.  Navy,  x>resented  a  termite 
queen  from  Sinou  County. 

Morocco,  New  Caledonia,  and  neighboring  islands. — From  the  Ethno- 
logical Museum,  Berlin,  Germany,  were  received  ethnological  objects 
from  these  and  other  regions,  and  also  specimens  illustrating  the  ethnol- 
ogy of  the  Wasagiian  negroes. 

Zanzibar. — Dr.  W.  L.  Abbott,  of  Philadelphia,  Pennsylvania,  who  is 
making  extensive  journeyings  in  Africa  and  in  other  regions,  has  gen- 
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eronsly  presented  to  the  Museum  some  very  interestiug  and  valuable 
collections,  among  which  are  skins  and  skulls  of  large  and  small  animals, 
including  rhinoceros  and  buffalo  heads,  wart-hogs  and  antelopes,  from 
the  vicinity  of  Mount  Eilima-Njaro ;  ethnological  objects,  including 
swords,  daggers,  knives,  shields,  arrows,  dubs,  wooden  dishes,  bowls, 
spoons,  clothing,  war-cap,  basket-work,  beaded  belts,  neck-rings,  arm- 
lets and  anklets,  ear-ornaments,  snufi'-horus,  medicine-girdle,  a  collec- 
tion of  insects,  birds'  skins,  fishes,  shells,  head  of  snake,  alcoholic  rep- 
tiles, and  skin  of  crocodile. 

Specimens  ot  South  African  tortoises,  and  alcoholic  specimens  of  tor- 
toises and  chameleons,  were  placed  in  the  hands  of  Mr.  William  Harvey 
Brown,  for  the  National  Museum,  by  Kev.  George  H.  E.  Fisk. 

A  collection  of  Goleoptera  from  South  Africa  was  received  from  Mr. 
John  H.  Brady,  of  Cape  Town,  through  Mr.  William  Harvey  Brown. 

From  Mr.  P.  L.  Jouy,  U.  S.  National  Museum,  was  received  a  speci- 
men of  garnet  gravel,  from  the  Eimberly  diamond  mines. 

From  the  Oberlin  OoUege,  Oberliu,  Ohio,  was  received  in  exchange 
a  collection  of  ethnological  objects  from  South  Africa. 

A  collection  of  marine  and  land  shells  from  the  Gaboon  Biver  was 
received  from  Mr.  J.  M.  Griggs,  of  Brooklyn,  New  York. 

A  large  and  varied  collection,  gathered  from  various  parts  of  Africa 
and  the  islands  of  the  Pacific  Ocean,  was  received  from  Mr.  William 
Harvey  Brown.  This  collection  consists  of  minerals,  alcoholic  and  dry 
shells,  alcoholic  and  dry  birds,  alcoholic  birds  for  skeletons,  alcoholic 
Crustacea,  echinoderms,  worms,  snakes,  lizards,  fishes,  mammal  skins, 
and  alcoholic  mammals,  alcoholic  sea-weed,  alcoholic  and  dry  insects, 
plants,  ethnological  objects,  fish- trap  and  spear,  rocks,  birds'  eggs, 
etc.  In  making  this  collection  Mr.  Brown  was  materially  assisted  by 
the  officers  and  seamen  of  the  U.  S.  S.  Pensaoola.  A  carefully  prepared 
report  upon  the  collection  will  be  published  in  the  Proceedings  of  the 
National  Museum,  and  a  preliminary  list  will  be  found  further  on  under 
the  head  of  Explorations.  The  papers  forming  this  report  are  the 
results  of  the  work  of  the  curators  among  whom  the  different  speci- 
mens were  distributed. 

NORTH  AMERICA. 

BKITISU  AMBRICA. 

British  Columbia. — A  large  and  valuable  collection  of  ethnological 
and  natural-history  objects,  from  the  vicinity  of  Stewart's  Lake  and 
Fort  St.  James,  was  presented  by  Mr.  K.  MacFarlane,  who  for  many 
years  has  been  one  of  the  most  valued  contributors  to  the  Musenm. 

Four  skins  of  Mountain-goat  were  presented  by  Mr.  George  Bird 
Grinnell,  of  New  York  City.  These  were  collected  bjr  the  (Jonpr  in 
British  Columbia. 
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Vancouver  Island.— Mv.  T.  D.  A.  Cockerell,  of  West  CliflF,  Custer 
Goonty,  Colorado,  traDsmilted,  through  Mr.  W.  G.  Biuuey,  of  Burliug- 
toD,  New  Jersey,  a  specimen  (type)  of  Prophysaon  pacificum  Cockerell, 
from  Victoria. 

New  Brunswick. — Mr.  S.  F.  Cheney,  of  Grand  Manan,  sent  a  collec- 
tion of  nndibranchs,  worms,  crustaceans,  and  sponges. 

Labrador. — ^From  Miss  AnnaL.  Wani,  of  Connecticnt,  were  received 
a  model  of  seal-skin  Igloo^  of  the  Eskimo;  seal -skin  coat;  seal-skin  to- 
bacco ponch ;  a  pair  of  seal-skin  kumings  (infantas  shoes) ;  bag  of  feath- 
ers, and  two  mounted  seals. 

Manitoba. — Mr.  H.  A.  Perley,  of  Carberry,  sent  for  examination  and 
report  a  coin  found  near  that  place. 

Ottawa. — From  the  Geological  Survey  of  Canada  (through  Dr.  A.  B. 
G.  Selwyn,  director)  were  received  paleozoic  invertebrate  fossils,  among 
which  was  a  fine  specimen  of  OUmograptus  flexilis  Hall. 

Prof.  James  Fletcher,  of  Ottawa,  presented  specimens  of  rare  Coleop- 
tera  and  Lepidoptera,  characteristic  of  the  Arctic  regions. 

Quebec. — Mr.  William  H.  Dall,  of  the  U.  S.  l^ational  Museum,  con- 
tributed six  very  fine  specimens  of  Dictyonema  sociale  Salter,  from  the 
Upper  Cambrian,  of  Matanne. 

The  Beverend  Abbe  J.  C.  K.  Lafiamme,  of  Laval  University,  Quebec, 
contribnted  to  the  Department  of  Paleozoic  Invertebrate  Fossils  a  slab 
containing  Triarthrus  becki  Green,  Leptobolus  insignis  Hall,  and  Clima* 
eograptus  sp.,  from  the  Utica  Slate,  of  Beaufort. 

Selkirk. — Dr.  U.  E.  C.  Stearns,  of  the  U.  S.  National  Museum,  col- 
lected and  presented  a  specimen  of  limestone  from  near  Selkirk,  on 
the  line  of  the  Canadian  Pacific  Bailroad. 

CENTRAL  AMERICA. 

Nicaragua. — The  Government  of  Nicaragua,  at  the  instance  of  Mr. 
John  Crawford,  transmitted  through  Hon.  Jos6  F.  Medina  a  collection 
of  engraved  cocoa  and  chocolate  cups,  birds,  reptiles,  lava  figures,  and 
a  hammock.  These  objects  formed  a  part  of  the  Nicaraguau  exhibit  at 
the  Paris  Exposition  of  1889. 

MEXICO. 

Chihuahua. — ^Twenty-five  specimens  of  land-shells  were  presented  by 
Mr.  T.  W.  Stanton,  of  Washington,  District  of  Columbia. 

Ouanajuaio. — From  Dr.  Alfred  Dug^  was  received  a  large  collection 
of  alcoholic  fishes  and  alcoholic  insects,  dry  insects,  shells,  marine  in- 
vertebrates, dried  plants,  birds'  skins,  fragments  of  Indian  skull,  mam- 
mals, and  reptiles. 

Chuayinas  and  neighboring  islands, — From  the  U.  S.  Fish  Commission 
were  received  specimens  of  insects,  botanical  specimens  from  Socorro 
and  Clarion  Islands,  and  specimens  of  reptiles  from  Berdo.  A  coUectiou 
of  Echini  was  made  in  the  North  Pacific  Ocean. 
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Lower  California. — The  Fish  Com  mission  sent  specimeus  of  insects 
from  La  Paz,  collected  by  the  steamer  Albatross;  a  reptile,  sample  of 
guano,  and  a  booby's  nest  from  Angel  de  la  Guardis  Island  and  George's 
Island. 

From  Mr.  Henry  Hemphill,  of  San  Diego,  California,  were  received 
100  species  of  marine  shells  and  a  series  of  Chitans.  Mr.  Hemphill  also 
sent  fresh-water  shells  from  Oregon,  representing  about  200  species, 
Tertiary  fossils,  and  3  specimens  of  Seaurchiu,  Lovenia  cordiformi^^  from 
California. 

From  Lieut.  Charles  F.  Pond,  U.  S.  Navy,  were  received  specimens 
of  rocks,  shells,  sponges,  nullipore  coral,  photographs  of  elephant  tree, 
photograph  of  Port  Jackson  shark,  specimen  of  hawk's  egg^  specimens 
of  minerals,  and  lower  jaw-bone  of  porpoise,  from  Cerros  Island,  iSan 
Benito  Island,  and  Port  San  fiartolme. 

Monterey. — Mr.  B.  M.  Hayward,  of  Weybridge,  Vermont,  sent  12 
specimens,  representing  10  species,  of  birds'  skins. 

From  Mr.  Henry  Ulke,  of  Hill  City,  South  Dakota,  was  received  an 
interesting  collection  of  Mexican  Coleoj^tera. 

A  large  and  valuable  collection  of  Mexican  plants  was  collected  and 
presented  by  Mr.  C.  G.  Pringle,  of  Charlotte,  Vermont. 

An  interesting  historical  collection,  consisting  of  a  Mexican  saddle 
and  harness,  chapeau,  military  cap,  epaulets,  revolver,  and  two  rities, 
personal  relics  of  the  late  Gen.  W.  S.  Harney,  were  deposited  by  Mrs. 
Mary  B.  Harney. 

Messrs.  Schuttler  &  Qotz,  wagon-makers,  of  Chicago,  Illinois,  con- 
tributed to  the  Section  of  Transportation  a  characteristic  Mexican  cart. 

UNITED   STATES. 

Alabama. — The  Fort  Payne  Coal  and  Iron  Company  sent  specimeus 
of  limonite,  hematite,  and  impure  pyrolusite,  taken  from  a  mine  at  Fort 
Payne. 

Alaska. — From  Mr.  W.  H.  Dall,  U.  S.  Geological  Survey,  was  received 
a  collection  of  spiders  and  myriapods,  collected  by  him  on  Gibson  Is- 
land, Chichagoff  Harbor. 

A  skin  of  the  Pacific  Kittawake  (Rissa  trida^tyla  pollicaris)^  from 
Kadiak,  was  presented  by  Dr.  T.  H.  Bean,  of  tbe  U.  S.  Fish  Commission. 

Several  bidarkas  with  their  appurtenances,  collected  in  various  parts 
of  Alaska  by  agents  of  the  Alaska  Commercial  Company,  were  received 
from  the  company. 

The  U.  S.  Fish  Commission  transferred  to  the  Museum  botanical 
specimens  from  Old  Harbor,  Kadiak,  collected  by  the  steamer  ii{6afro««. 

Arizona. — From  Dr.  L.  Stejueger,  of  the  U.  S.  National  Museum,  were 
received  specimens  of  mammal  skulls,  reptiles,  birds'  skins,  and  a  roost- 
ing-nest  of  Auripariis  flavlceps.  Dr.  Stejueger  also  presented  a  collec- 
tion of  mammal  skins. 
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From  the  U.  S.  Geological  Survey  were  received  2G0  specimeDS  of 
minerals,  collected  by  Dr.  W.  F.  Hillebrand. 

Through  Maj.  J.  W.  Powell,  Director  of  the  Bureaa  of  EthDology, 
was  deposited  a  duplicate  of  a  model  of  Wolpi,  one  of  the  Tasayan  vil- 
lages, aud  models  of  Sechimovi  and  Tewa,  Tusayan  paeblos. 

The  U.  8.  Fish  Commission  presented  specimens  of  reptiles  from  Yuma 
and  Tern  pe,  and  specimens  of  insects  from  Ohino.  These  were  collected 
by  the  steamer  Albatross. 

A  specimen  of  green  qaartz  containing  gold  was  presented  by  Dr.  R. 
H.  Laraborn,  of  New  York  City. 

California. — Maj.  J.  W.  l*owell,  Director  of  the  Geological  Survey, 
deposited  collections  of  quicksilver  illustrating  the  results  of  investiga- 
tions made  on  the  California  section  of  the  Pacific  coast  under  the 
direction  of  Mr.  G.  F.  Becker. 

From  Mr.  W.  Otto  Emerson,  of  Hay  wards,  were  received  nests  and 
eggs  of  Melospiza  fasciata  satnttelisj  Melospiza  fasciata  heennannij  and 
Empidonax  diffieilis. 

Mrs.  J.  H.  Tourtelette,  of  Minersville,  Trinity  County,  sent  2  speci- 
mens of  native  gold  from  a  mine  on  Digger  Creek. 

A  limbless  lizard  {Aniella  pulchra)^  peculiar  to  California,  was  sent 
by  Dr.  Thompson,  of  San  Bernardino. 

Mr.  £dward  Palmer  presented  a  lizard  from  Ban  Francisco. 

Mr.  A.  W.  Anthony,  of  San  Diego,  presented  3  eggs  (1  set)  of  Pele- 
canus  californumsy  new  to  the  collection. 

From  Mr.  L.  Belding,  of  Stockton,  were  received  7  specimens,  repre- 
seu  ting  4  species,  of  birds'  skins,  among  them  a  specimen  of  the  recently 
described  Turdus  sequoierisls  Belding. 

A  fire  drill  and  fish-hook  of  the  Nokum  Indians,  and  185  implements 
of  obsiiliau,  jasper,  etc.,  were  received  from  Mr.  L.  L.  Frost,  of  Susan- 
ville.    Mr.  Frost  also  contributed  ethnological  objects  and  fossil  plants. 

Mr.  Frank  L.  Belding,  of  Stockton,  presented  nests  and  eggs  of  Cya- 
nocitta  stelleri  frontalis^  Ammodramus  beldir^i^  Contopus  borealiSj  and 
Turdus  aonalasehkce. 

From  the  U.S.  Fish  Commission  were  received  specimens  of  reptiles, 
insects,  and  bats  from  Horse  Shoe  Bend ;  nest  of  Water-ouzel  from 
McCloud  River;  stone  implements  and  shells,  four  human  skulls,  one 
humau  skeleton,  and  one  coyote  skull  from  Santa  Rosa  Islands ;  also, 
one  haman  skull  from  St  Nicholas  Island.  They  were  collected  by  the 
steamer  Albatross. 

Mrs.  Burton  M.  Williamson,  of  University,  Los  Angeles  County,  sent 
shells  from  the  coast  of  California. 

Colorado. — The  Colorado  Biological  Association,  through  Mr.  T.  D. 
A.  Cockerel],  secretary,  sent  a  specimen  of  fungus,  Uromyces  aconiti- 
peoctoni  (D.  C),  3  specimens  of  Pupa  concinnula  n.  sp.,  and  an  imma- 
ture specimen  of  Physa  cupreonitens  n.  sp. 
H.  Ex.  129,  pt.  2 6 
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Connecticut. — A  collection  of  muBical  instruments,  comprising  sqaare 
and  upright  pianos  of  the  Mozart  and  Beethoven  period,  harpsichords, 
violins,  violoncellos,  violas,  clavichord,  and  zither,  has  been  deposited 
by  M.  Steinert,  of  Kew  Haven. 

District  of  Co{t«m&ta.— Mrs.  E.  J.  Stone,  of  Washington,  sent  a  laoe 
pillow  with  mahogany  stand,  with  specimen  of  lace  made  50  years  ago 
by  herself;  lace  pillow  without  stand,  and  specimen  of  bobiuet  lace; 
specimens  of  bead-work ;  moccasins  made  by  the  Dakota  and  Oneida 
Indians;  highly  polished  steel  paper-cutter  from  Mexico;  rule  of  iron- 
wood  taken  from  the  old  Government  House  at  St.  Augustine,  Florida ; 
tusks  with  ornamental  etchings  of  classical  figures;  brass  warming- 
pan  and  bread-toaster  (each  120  years  old);  also  maps  of  Washington 
from  surveys  made  between  1800  and  1833;  stereoscope  containing 
daguerrotypes  and  transparencies  by  the  albumen  process,  giving  views 
of  Niagara ;  shell  basket  of  Cuban  work ;  and  marine  invertebrates 
collected  and  prepared  by  Commodore  Lenthall,  U.  S.  2?avy. 

Florida. — Mr.  J.  M.  Wilson,  of  Kissimmee,  sent  a  Katydid  (Phyllop- 
tera  oblongifolia)^  remarkable  for  its  red  color. 

Illinois. — A  specimen  of  Ancistrodon  cantortrix  was  received  from 
Dr.  W.  S.  Strode,  of  Bernadotte. 

Prom  Dr.  E.  W.  Shufeldt,  U.  S.  Army,  and  Mr.  G.  F.  Marcom,  of 
Chicago,  were  received  a  fine  series  of  waterfowls,  ducks,  geese^  and 
mergansers,  in  the  flesh. 

Indian  Territory. — Assistant  Surgeon  J  C.  Merrill,  U.  S.  Army,  Fort 
Beno,  sent  eggs  of  Tympanuchus  pallidicinctua  ;  Progne  subis  ;  Spiza 
americana;  Quisoalus  quiscula  ceneus ;  Cardinalis  cardinalis ;  MoUthrm 
ater;  Atnmodramus  savannarum  passerinus ;  Yireohellii.  Dr.  Merrill 
also  contributed  a  collection  of  birds'  skins. 

Kentucky. — From  the  Peabody  Museum,  Cambridge,  Massachusetts, 
were  received,  in  exchange,  two  torches  from  the  Mammoth  Cave, 
collected  by  Prof.  F.  W.  Putnam  and  Dr.  C.  F.  Metz. 

Maine. — Concretions  from  Princess  Point,  Casco  Bay,  were  received 
in  exchange  from  Colby  University. 

Mr.  W.  H.  Abbott,  of  the  U.  S.  Fish  Commission,  presented  24  models 
of  ships.  These  were  collected  by  Mr.  Abbott  from  several  prominent 
shipbuilders,  at  the  instance  of  Capt.  J.  W.  Collins,  of  the  17.  S.  Fish 
Commission. 

Maryland. — Mr.  Robert  Bidgway,  of  the  U.  S.  National  Museum,  pre- 
sented 45  specimens,  representing  37  species  of  birds'  skins,  from  the 
vicinity  of  Laurel. 

A  series  of  rocks,  showing  inclosures  of  gneiss,  limestone,  etc.,  in 
eruptive  granite,  from  quarries  at  Sykesville,  were  presented  by  Mr. 
G.  P.  Merrill,  of  the  U.  S.  National  Museum. 

MassoAihusetts. — A  collection  of  7  daguerreotypes  of  Sioux  Indians, 
taken  from  life  40  years  ago,  was  received  from  Mr,  W.  D.  Sanborn,  of 
Winchester, 
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Mr.  William  Brewster, of  Cambridge,  sent  eggB  of  Tympanuehus  cupido 
and  Columbafasciata  vioscce^  both  rare  and  new  to  the  collection. 

Minnesota. — ^From  Mr.  J.  T.  Benedict,  of  St.  Paul,  was  received  a 
skin  of  Bronzed  Orackle  {Qitiscalus  quiscula  ceneu8)y  showing  remarka- 
ble malformation  of  the  lower  mandible. 

^  A  gold  medal,  presented  to  Mr.  Joseph  Francis,  of  Minneapolis,  by 
the  Fresideiit  of  the  United  Stat<?8,  April  12, 1890,  by  act  of  Oongress, 
as  a  testimonial  to  his  services  in  connection  with  life-saving  appliances, 
was  deposited  by  Mr.  Francis. 

Through  Mr.  O.  D.  Walcott,  of  the  U.  S.  Geological  Survey,  were  re- 
ceived specimens  of  Lingulepis  morsensis  and  PlanoUtes  from  the  Tren- 
ton Group,  Fountain. 

Missouri. — A.  collection  of  prehistoric  stone  implements,  from  various 
localities  in  Greene  County,  were  sent  by  Mr.  J..  W.  Blankinship. 

From  Drury  College,  Springfield,  was  received  a  collection  of  160 
plants. 

From  the  U.  S.  Geological  Survey  were  received  specimens  of  min- 
erals collected  by  Mr.  W.  P.  Jenney. 

Nebraska. — From  Mr.  Glover  P.  Wilcox,  Fort  Niobrara,  were  received 
vertebrse  of  mastodon,  alcoholic  specimens  of  mammals,  pieces  of  petri- 
fied wood,  alcoholic  snake,  and  pieces  of  bone  and  quartz. 

Nevada. — From  Mr.  Charles  A.  Keeler,  of  Carson  City,  were  received 
birds'  eggs  and  birds'  nests. 

New  Jersey. — ^A  portion  of  the  Hornblower  engine,  the  first  engine 
erected  on  the  western  continent,  imported  from  England  in  1753,  was 
deposited  by  the  New  Jersey  Historical  Society,  through  Mr.  S.  F. 
Meeker,  of  Newark. 

From  Dr.  W.  G.  Binney,  of  Burlington,  was  received  a  collection  of 
American  land-shells-— types  described  by  the  donor.  This  completes 
the  Binney  collection  in  the  National  Museum. 

A  specimen  of  mussel  pearl,  from  Absecon,  was  sent  by  Dr.  Robert 
H.  Lambom,  of  New  York  City. 

New  Mexico. — Three  alcoholic  specimens  of  reptiles  collected  at  Fort 
Wingate,  were  sent  by  Dr.  E.  W.  Shufeldt,  U.  S.  Army,  of  Takoma 
Park,  District  of  Columbia. 

From  Maj.  J.  W.  Powell,  Director  of  the  U.  S.  Geological  Survey, 
were  received  38  offerings  from  shrines. 

Dr.  L.  Stejneger,  of  the  U.  S.  National  Museum,  collected  and  pre- 
sented specimens  of  birds'  skins  from  Silver  City  and  Fort  Iluachuca, 
Arizona.    He  also  contributed  the  skull  of  a  mammal. 

New  York. — ^Messrs.  Tiffany  &  Co.  sent  a  silvered  copper  electrotype 
copy  of  the  vase  presented  to  William  CuUen  Bryant  in  1875  by  the 
citizens  of  New  York. 

Pro£  J.  J.  Stevenson,  of  the  University  of  the  City  of  New  York, 
sent  in  ej^change  specimens  of  petroleum. 
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The  first  straight  kuife  or  sickle  belonging  to  the  Ogle-Brown  reap- 
ing machine,  invented  by  Mr.  Henry  Ogle  and  built  by  Mr.  Thomas 
Brown  and  his  son  at  Alnwick,  England,  about  the  year  1820,  was 
received  from  Mr.  Thomas  S.  Brown,  of  Poughkeepsie. 

The  Scientific  Publishing  Company,  through  L.  Prang  &  Co.,  sent 
two  sets  of  the  plates  accompanying  Mr.  G.  F.  Kunz's  work  on  gems. 

From  Capt.  F.  L.  Ca«ey,  Army  building.  New  York  City,  were  received 
types  of  new  species  of  North  American  Coleoptera. 

Through  the  U.  S.  Geological  Survey  was  received  a  type  specimen 
of  Gonocoryphe  reticulata  Walcott,  from  the  Lower  Cambrian  of  Salem, 
Washington.  The  Survey  also  deposited  specimens  of  calcite  and 
biotito  from  Port  Henry,  and  magnetite  crystals  from  Mineville. 

North  Carolina. — Mr.  James  Mooney,  of  the  Bureau  of  Ethnology, 
contributed  a  Cherokee  mortar  and  pestle,  alcoholic  specimens  of  rep- 
tiles, alcoholic  specimens  of  insects,  associated  with  the  mythology  of 
the  Cherokee  Indians,  and  also  sent  a  large  stump  of  a  tree  with  bowl- 
ders imbedded  in  it. 

Mr.  W.  C.  Hodgkins,  Assistant  Superintendent  of  the  TJ.  S.  Coast  and 
Geodetic  Survey,  presented  specimens  of  Indian  bones,  pottery,  etc., 
from  Peru  Landing  (formerly  Hatche's  Point),  New  River. 

Ohio. — From  Mr.  John  T.  Gaddis,  of  New  Washington,  was  received 
a  perforated,  boat-shaped  object,  of  banded  slate  from  Seneca  County. 

The  Cincinuiiti  Museum  Association  contributed  50  drawings  executed 
by  students  in  the  Art  Academy. 

Three  hundred  and  twenty  four  archaeological  objects  obtained  from 
graves  in  an  ancient  cemetery  and  ash-pit  near  Madisonville,  Ohio, 
were  received  in  exchange,  from  the  Peabody  Museum,  Cambridge, 
Massachusetts.  These  objects  were  collected  by  Prof.  F.  W.  Putnam 
and  Dr.  0.  F.  Metz. 

Three  specimens  of  diHtilled  zinc  and  magnesium,  used  in  connection 
with  a  recent  determination  of  the  atomic  weights  of  these  metals,  were 
received  from  Mr.  W.  M.  Burton,  of  the  Standard  Oil  Company,  Cleve- 
land. 

Oregon, — From  Mr.  Henry  Hemphill,  of  San  Diego,  California,  were 
received  about  200  specimens  of  marine  shells,  tertiary  fossilt^,  and 
fresh-water  shells.  A  portion  of  these  were  collected  in  Lower  Cali- 
fornia. 

Pen/wy?»ania.— Specimens  of  work  executed  by  the  pupils  of  Penn's 
Museum  and  School  of  Industrial  Art  were  presented  through  Prof. 
L.  W.  Miller. 

From  Mr.  F.  Gutekunst,  of  Philadelphia,  were  received  two  books  of 
specimens  of  phototypes,  with  a  separate  plate  and  duplicate. 

Specimens  of  articles  manufactured  from  aluminum  were  presented 
by  the  Pittsburgh  Reduction  Company,  through  Mr.  A.  E.  Hunt,  pres- 
ident. 

Dr.  Bobert  H.  Lamborn,  of  New  York  City,  sent  specimens  of  will- 
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iamsite  from  Wood's  Chrome  Mine,  Lancaster  County,  and  specimens 
of  amazonslone  and  sandstone  from  Delaware  County. 

Mr.  W.  W.  Walker,  of  Liverpool,  sent  in  exchange  a  collection  of 
archaeological  objects. 

South  Dakota.— Dt.  Y.  T.  McGillicuddy,  of  Rapid  City,  deposited  4 
living  specimens  of  American  bison. 

Mr.  Henry  Ulke,  of  Hill  City,  presented  a  valuable  and  well-mounted 
collection  of  North  American  Coleoptera. 

Texas. — From  Messrs.  Ward  &  Howell,  of  Bochester,  New  York,  was 
received  a  specimen  of  meteoric  iron. 

Utah. — From  Capt.  P.  H.  Bay,  U.  S.  Army,  Omaha,  Nebraska,  were 
received  three  paleolithic  implements  from  the  Bridger  Basin,  on  the 
north  slope  of  the  Uintah  Monntaius. 

Virginia. — The  TJ.  S.  Geological  Survey  transmitted  22  photographs 
of  the  scenery  in  the  region  of  the  Great  Dismal  Swamp,  collected  by 
Mr.  I.  C.  Bussell,  and  minerals  from  Herndou,  collected  by  E.  L.  How- 
ard. 

From  the  H.  S.  Fish  Commission  were  received  115  specimens  of  cray- 
fishes from  Virginia,  North  Carolina,  Tennessee,  Michigan,  and  Indiana, 
obtained  by  Dr.  D.  S.  Jordan,  assisted  by  Dr.  C.  H.  Boilman,  during  1888. 

Specimens  of  Ordovician  (Trenton)  fossils,  and  two  crystals  of  limon- 
ite  pseudomorph  after  pyrite,  from  near  Lexington,  were  sent  by  Prof. 
James  H.  Morrison,  of  the  Virginia  Military  Institute. 

Specimens  of  reptiles,  batrachians,  and  insects,  collected  by  Dr.  D. 
S.  Jordan  and  his  assistants,  duriug  the  summer  of  1888,  in  Virginia 
and  elsewhere,  were  received  through  the  U.  S.  Fish  Commission. 

From  Dr.  William  C.  Bives,  of  Newport,  Bhode  Island,  were  received 
two  specimens  of  the  Mountain  Vireo  ( Vireo  solitarius  aliieola)^  from 
White  Top  Mountain.    These  are  new  to  the  collection. 

A  specimen  of  quartz  with  inclusion,  from  Fairfax  Court  House,  and 
a  specimen  of  banded  quartz,  were  presented  by  Dr.  B.  H.  Lamborn,  of 
New  York  City. 

Mr.  William  T.  Hornaday,  of  the  National  Museum,  sent  a  living 
si^ecimen  of  Woodchuck  (Arctomys  monax)  captured  near  Bosslyn 
Heights. 

Washinffton. — The  Department  of  the  Interior,  through  Hon.  John 
W.  Noble,  Secretary,  deposited  a  collection  of  ethnological  objects  from 
the  Snohomish,  Swinomisb,  Lummi,  Muckleshoot,  and  Etakmur  In- 
dians, on  the  Tulalip  Beservation.  These  were  collected  by  Mr.  £.  C. 
Ghironse,  agent  in  charge  of  the  reservation. 

TVMCon^'n.— Through  Mr.  C.  D.  Walcott,  of  the  U.  S.  Geological  Sur- 
vey, was  received  a  specimen  of  Becepta^nilites  oweni^  from  the  Tren- 
ton group,  Bipon. 

Wyoming. — ^From  the  Department  of  Agriculture,  through  Dr.  C. 
Hart  Merriam,  was  received  a  Horned  Toad  {Phyrnoaoma  breviro8tre)j 
from  Bridger's  Pass. 
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From  the  U.  S.  Fish  Oommission,  through  Ool.  Marshall  McDonald, 
Commissioner,  were  received  type  series  of  fishes,  alcoholic  shells,  spec- 
imen of  Mus  musculusj  and  alcoholic  specimen  of  reptile,  collected  by 
t)r.  D.  S.  Jordan  in  the  Yellowstone  National  Park. 

Dr.  B.  H.  Lamborn,  of  New  York  Oity,  sent  a  specimen  of  obsidian 
from  the  Yellowstone  National  Park. 

From  Mr.  William  T.  Homaday,  of  the  U.  S.  National  Mnseum,  were 
received  fonr  skins  of  mountain  sheep,  in  several  stages  of  maturity. 

ISLANDS  IN  THE  ATLANTIC  OCEAN. 

Bermuda, — Mr.  Thomas  Ounningham,  of  Chicago,  Illinois,  sent  a 
sheet-lead  impression  from  .a  historic  inscription  on  Spanish  Bock. 
This  rock  is  located  on  the  sonth  shore  of  the  island.  The  inscription 
is  believed  to  have  been  cut  in  the  face  of  the  rock  by  Ferdinand  Cam- 
elo,  a  Spanish  navigator.  A  stunted  red-cedar  tree,  which  grows  at 
the  south  end  of  the  rock,  has  protected  it  from  the  elements,  and  from 
the  overhanging  branches  were  cut  the  tools  with  which  the  cast  was 
made,  and  which  accompany  the  impression  sheet. 

From  the  Wesleyan  University,  Middletown,  Connecticut,  were  re- 
ceived the  collection  of  annelids,  from  Bermuda,  gathered  by  Dr.  G. 
Brown  Goode  in  1877  (f),  and  identified  by  Prof.  H.  E.  Webster,  for- 
merly of  the  University  of  Bochester,  and  now  President  of  Union 
College  at  Schenectady.    The  following  is  a  list  of  the  annelids  collected : 

Hermodice  carunculata  Kinberg ;  Euryihoe  inacrotricha  Baird ;  Bha- 
toania  Ooodei  n.  sp.;  Halosydna  leucohyba  (Schmarda);  Falkuda  proe- 
tochona  (Schmarda)  Qtrfg. ;  Podarke  obscura  Verrill ;  NereU  Bairdii  n. 
sp.;  Nereis  gracilis  n.  sp.;  Eunice  mutilata  n.  sp.;  Eunice  denticulata  n. 
sp. ;  Eunice  lon{iisetis  n.  sp. ;  Eunice  longicirrata  n.  sp ;  Eunice  violacea 
Grube;  Marphysaaeicularumn.^i^,]  Nicidion  Kinbergin.  sp.]  Arabella 
opa^tna  Verrill ;  (Enone  diphyllidia  Schm9.riisk',  Anthostoma  SohmAvdnj 
Ophelina  maculata  n.  sp. ;  Arenicola  cristata  Stimpson ;  Oirratulus  tenuis 
n.  sp. ;  Terebella  ma^nijica  n.  sp. ;  Enoplobranchus  sanguineus  Verrill; 
Protulides  elegans  u.  g.,  n.  sp.;  Sabella  melanostigma  Schmarda;  Hy- 
droides  dianthus  Verrill. 

Bahama  Islands, — From  Mr.  J.  C.  Maynard,  of  Newtonville,  Massa- 
chusetts, were  received  13  specimens  of  Strophia,  types  of  new  species 
described  by  the  donor. 

WEST  INDIES. 

GREATER  ANTILLES. 

Santo  Domingo, — From  G.  L.  Gillespie,  lieutenant-colonel  of  Engi- 
neers, U.  S.  Army,  was  received  a  gun-carriage  from  the  citadel  of  San 
Domingo  City.  This  carriage  is  of  mahogany,  probably  made  by  the 
Spaniards  during  the  early  days  of  their  possession  of  the  island.  It 
was  presented  in  February,  1890,  by  Gen.  Frederic  Lithgow,  minister 
of  war  and  of  the  navy  of  the  Dominican  Bepublic,  lo  Capt.  Nathan 
Appleton,  of  Boston,  Massachusetts,  and  was  presented  by  him  to  the 
\ational  Museum. 
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Little  Cayman. — From  Mr.  J.  G.  Maynard,  of  Newtonville,  MaBsa- 
cbasetts,  were  parchased  5  speoimens  of  the  recently  described  SuUi 
etnTfi  Mayn. 

LESSER  ANTILLES. 

Barbadoes. — Prom  Rev.  P.  Gardiner,  jr.,  of  Pomfret,  Oonnecticat,  was 
received  a  basket,  one  game  (Wa-wee),  tambourine,  violin  and  case. 

Trinidad. — ^Mr.  J.  O.  Hart,  of  Trinidad,  sent  2  alcoholic  specimens  of 
Eupemphix  trinitatis. 

From  Mr.  Henry  Balfour,  of  Oxford,  England,  were  received  in  ex- 
change 6  specimens  of  Carib  stone  celts. 

SOUTH  AMEBIOA. 

BRITISH  GCIANA. 

The  Demarara  Museum,  through  Mr.  J.  J.  Qnelch,  sent  in  exchange 
4  skins  of  adult  Hoatzins,  Opistlwcomus  crisiatus^  several  alcoholic  speci- 
mens of  the  same,  and  2  skeletons. 

CHILI. 

Messrs.  Ward  and  Howell,  of  Rochester,  New  York,  presented  a 
specimen  of  meteoric  ore  from  Puquois. 

From  the  Peabody  Museum  was  received  in  exchange  a  basket,  found 
by  Prof.  F.  W.  Putnam  and  Dr.  C.  F.  Metz. 

GALAPAGOS  ISLANDS. 

From  the  n.  S.  Fish  Commission  were  received  alcoholic  specimens  of 
fishes  collected  by  the  steamer  Albatross  on  the  islands  and  northward. 

UNITED  STATES  OF  COLOMBIA. 

AspinwaU.—Dr.  Joseph  L.  Hancock,  of  Chicago,  Illinois,  presented  a 
living  snake  which  was  found  coiled  around  a  bunch  of  bahanaH.  This 
has  been  transferred  to  the  Zoological  Park. 

Bayacd. — ^From  Mr.  Carlos  Martinez  Silva,  delegate  from  the  UDited 
States  of  Colombia  to  the  International  American  Conference,  was  re- 
ceived a  case  of  butterflies  from  the  famous  emerald  mines  of  Muso, 
State  of  Boyac&. 

From  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts, were  received  in  exchange  alcoholic  specimens  of  South  Ameri. 
can  Siluroids. 

CHINA. 

Mr.  W.  W.  Rockhill  (formerly  of  the  American  legation  at  Pekin) 
presented  Chinese  paper  currency,  and  a  collection  of  ethnological 
objects. 

Mongolia.^MT.  Rockhill  presented  a  collection  of  ethnological  objects 
from  western  Mongolia. 

Thibet. — ^Mr.  Rockhill  presented  a  collection  of  ethnological  objects 
from  Thibet.    He  also  deposited  several  ethnological  objects  from  east- 
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em  Thibet,  consisting  of  a  pair  of  silver  earrings,  finger-ring,  shirt- 
buckle  worn  by  women,  a  shirt-button;  two  kinds  of  Joss-sticks  (in- 
cense) used  in  Thibet  He  also  deposited  a  chased  iron  seal,  scroll- 
picture  of  the  Lama  convent  of  Tra  shi  thunpo  in  Thibet,  strike-a- light 
set  with  jewels  with  jade  toggle,  brass-teapot,  sword,  knife  and  chop- 
stick  in  case,  bow,  arrow,  and  quiver,  bow-case,  and  gold  shirt-buckle. 

OOREA. 

Doctor  H.  N.  Allen,  secretary  of  the  Corean  legation  at  Washington, 
District  of  Columbia,  deposited  a  large  and  valuable  collection  of 
Gorean  ethnological  objects,  and  presented  a  specimen  of  gold  ore  from 
the  Wen  San  mines,  in  the  province  of  Pyong  an  do. 

Mr.  P.  L.  Jony,  of  the  U.  S.  National  Museum,  presented  10  speci- 
mens, representing  4  species,  of  land  and  fresh-water  shells  from  Gorea. 

From  Mr-  W.  W.  KockWll  were  received  18  Gorean  paintings,  repre- 
senting costumes. 

INDIA. 

Mr.  Edward  Lovett,  of  Groydon,  England,  sent  in  exchange  ethno- 
logical specimens  from  India.  A  series  of  ethnographical  and  archaeo- 
logical objects  were  also  obtained  from  Mr.  Lovett  by  purchase. 

From  the  National  Museum,  Oxford,  England,  through  Mr.  Henry 
Balfour,  was  received  in  exchange  a  model  of  a  Hindoo  fire-drill. 

Dr.  Joseph  L.  Hancock,  of  Chicago,  Illinois,  presented  14  specimens 
representing  14  species  of  birds'  skins  from  India. 

INDO-CHINA. 

Cambodia. — From  Mr.  L.  H.  Jammes,  of  Bealmont  Tarn,  southwest 
France,  was  purchased  a  collection  of  stone  implements.  The  Mekong 
River,  the  principal  river  in  Gambodia,  each  year,  by  reason  of  the  melt- 
ing of  the  snows  in  the  mountains  of  the  central  plateau  of  Thibet, 
overflows  its  banks  and  inundates  the  lower  country,  which  it  traverses. 
Not  far  distant  from  the  borders  of  an  immense  lake  into  which  this 
river  empties,  have  been  found  vast  shell-heaps,  and  from  this  locality 
the  specimens  purchased  from  Mr.  Jammes  were  obtained.  The  strata 
of  the  heaps  of  shells  show  different  stages  of  civilization. 

Tonquin. — Rev.  A.  Yathelet  contributed  88  specimens  of  shells,  com- 
prising 30  species,  from  Tonquin  and  various  localities. 

JAPAN. 

0«atoi.— From  Mr.  Romyn  Hitchcock,  of  the  U.  S.  National  Museum, 
was  obtained  by  purchase  a  hiva  or  balloon-guitar. 

iSopporo.— From  the  Sapporo  Agricultural  GoUege,  through  Shosnke 
Sato,  acting  director,  was  received,  in  exchange,  a  collection  of  Aino 
articles. 

Toifcio.— The  Insetsu  Kioku  (finance  department),  Tokio,  through  T. 
Tokuuo,  chief  of  Insetsu- Kioku,  sent  in  exchange  a  collection  illustrat- 
ing Japanese  methods  of  engraving  and  printing,  and  also  presented 
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13  specimens  of  pigments  used  by  the  Japanese  printers  of  chromoxylo- 
graplis. 

Hiramatz  Eei,  the  chief  Buddhist  priest  of  Japan,  presented  a  section 
of  rope  made  of  human  hair,  which  had  been  used  as  an  ordinary  cable 
in  lifting  building-material  in  the  construction  of  a  Buddhist  temple  at 
Kyoto ;  a  table  of  the  names  of  the  provinces  of  the  donors,  showing  the 
size  and  length  of  each  of  the  ropes  used  in  the  construction  of  the  east- 
ern Hon-gwauji  temple  at  Kyoto,  and  a  lithograph  of  the  famous 
Buddhist  temple.  The  above  objects  were  transmitted  through  the 
Department  of  State,  by  the  Hon.  John  T.  Swift,  17.  S.  consul  at  Tokio, 
Japan. 

Yokohama. — Messrs.  Fraser,  Farley,  and  Yarnum,  of  Yokohama,  sent 
specimens  of  various  grades  of  teas. 

Mr.  Bomyn  Hitchcock,  of  the  U.  S.  National  Museum,  presented  a  col* 
lection  of  insects,  mollusks,  marine  invertebrates,  and  a  bat,  Vesperugo 
abramtu^  collected  in  Japan,  and  in  addition  to  these  objects  a  collec- 
tion of  Aiuo  articles,  sped  mens  of  sulphur  collected  from  the  active 
volcano  Iwo*san,  botanical  specimens  from  the  islands  of  Yezo,  Shiko- 
tan,  and  Yeterof  (Iterup).  A  number  of  objects  illustrating  Japanese 
life  were  obtained  from  Mr.  Hitchcock  by  purchase. 

ASIATIC  RUSSIA. 

Syr-Darya. — ^From  Dr.  E.  Key,  of  Leipsic,  Germany,  were  obtained, 
by  purchase,  a  collection  of  birds'  skins.  Eight  birds'  skins,  gathered 
in  different  localities  in  Asia,  were  also  obtained  from  him  by  purchase. 

ASIA  MINOR. 

Armenia. — ^Mr.  H.  de  Morgan,  of  New  York  City,  presented  bones  from 
Armenian  graves  at  or  near  Allah- Verdi,  collected  by  him.  From  him 
were  obtained  by  purchase  78  specimens  of  prehistoric  antiquities  col- 
lecteil  in  America. 

Bagdad. — From  Dr.  John  P.  Peters,  of  Philadelphia,  Pennsylvania, 
was  received  a  shepherd's  pipe,  used  by  the  Arabs  of  Irak. 

Jerusalem. — From  Mrs.  B.  F.  Ulman,  of  Baltimore,  Maryland,  was 
received  a  set  of  fringes  for  Jewish  ceremonial  garment. 

Tyre. — Mr.  M.  F.  Savage,  of  New  York  City,  presented  a  lamp  made 
of  pottery. 

TURKEY  IN  ASIA. 

Iglafhd  of  Cyprus. — Mr.  Henry  Balfour,  of  Oxford,  England,  sent  in 
exchange  a  saucer-shaped  lamp  of  pottery. 

AITSTRO-HtTNGARY. 

Hungary. — From  Mr.  Louis  Moliiar,  of  Molna  Szecsod,  Empyh^zos 
Hollos,  was  received  in  exchange  8t>  specimens,  representing  71  species 
ot  biids'  skins,  and  G  mammal  skins. 
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BELGIUM. 

Spiennes. — Through  Mr.  Edward  Lovett,  of  Croydon,  England,  was 
obtained  by  purchase  a  flint  implement. 

DENMARK. 

OreenlaiMl  (belonging  to  Denmark). — ^From  the  Boyal  Musenm,  Stock- 
holm, Sweden,  was  received  a  collection  of  minerals. 

The  Pennsylvania  Salt  Manufacturing  Company,  of  Philadelphia, 
presented  specimens  of  cryolite  from  Evigtok,  Arksnt-tiord. 

Iceland  (belonging  to  Denmark). — From  Mr.  George  H.  Boehmer,  of 
the  Smithsonian  Institution,  were  received  minerals  from  Iceland,  con- 
sisting of  stilbite,  heulandite,  Iceland  spar,  mesolite,  native  sulphur, 
and  chalcedony.  A  collection  of  ores,  rock,  and  fossil  plants  were  pre- 
sented by  Mr.  Boehmer. 

Island  of  Falster.-^From  Mr.  John  B.  Koch,  of  Bozeman,  Montana, 
were  received  two  flint  hatchets. 

Island  of  Laaland. — Mr.  John  B.  Koch,  of  Bozeman,  Montana,  pre- 
sented a  flint  hatchet  from  a  dolmen  on  the  island. 

ENGLAND. 

Bedford. — From  Mr.  Edward  Lovett,  of  Croydon,  England,  were  ob- 
tained by  purchase  fragments  of  Roman  pottery  (Samian  ware)  from 
Bedfordshire,  Dorset,  Kent,  and  Suffolk,  iron  implements  found  in 
making  excavations  in  the  city  of  London,  clay  pipes,  iron  knives,  keys, 
a  shoe-buckle,  of  the  sixteenth  and  seventeenth  centuries,  and  a  collec- 
tion of  ethnographical  and  archsBological  specimens. 

OorntraW.— :Mr.  Samuel  Lanyon,  of  Bradford,  presented  tin  ore  from 
the  Dolcoath  mine. 

Croydon. — Mr.  Edward  Lovett  presented  a  porter's  knot,  carrying- 
yoke  and  human  harness.  These  objects  were  sent  in  exchange.  Mr. 
Lovett  also  sent  in  exchange  a  collection  of  ethnological  and  archaeo- 
logical specimens,  and  obsolete  specimens  illustrating  English  lighting 
and  cooking. 

Durham. — Reverend  A.  M.  Norman  presented  a  collection  of  Crusta- 
cea and  ecninodermata,  chiefly  Mediterranean. 

London. — ^The  British  Museum  presented  a  valuable  series  of  bata 
from  its  reserve  collection,  and  sent  in  exchange  three  meteoric  casts 
and  a  specimen  of  orpiment. 

From  the  Guildhall  Library  Committee,  through  Mr.  Charles  Welch, 
librarian,  was  received  an  interesting  collection  of  medals,  struck  by 
order  of  the  corporation  of  London. 

Oxford, — From  Mr.  Henry  Balfour  was  received  a  model  of  a  Hindoo 
fire-drill,  used  to  make  sacred  Are  in  temples. 

Windsor. — From  Prof.  P.  H.  Carpenter,  of  Eton  College,  were  re- 
ceived microscopic  slides  of  shells,  slides  of  foraminifera,  one  slide  of 
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annelid  tubes,  and  a  crab  shell,  collected  by  H.  M.  S.  Porcupine^  Valor- 
au8j  Lightning  and  Challenger  and  moanted  by  Prof.  W.  B.  Carpen- 
ter. 

FRANCE. 

Paris. — ^The  Museum  of  Natural  History,  Paris,  France,  sent  in  ex- 
change 52  specimens  of  the  hair  of  various  races,  representing  fourteen 
types  of  mankind. 

From  Mr.  A.  Boucard,  7  skins  of  Birds  of  Paradise  were  purchased. 

A  gold  box,  diamond-mounted,  presented  to  Mr.  Joseph  Francis,  of 
Minneapolis,  Minnesota,  by  the  Emperor  Napoleon  III,  in  recognition 
of  his  inventions  in  connection  with  his  life  saviug  appliances,  was  pre- 
sented by  Mr.  Francis  to  the  National  Museum. 

ITALY. 

Florence. — From^^Prof.  T.  Tozzetti  were  received  in  exchange  31 
specimens,  representing  8  species,  of  European  Miorolepidopteray  and 
29  specimens,  representing  8  species,  of  European  Orthoptera. 

Oenoa. — From  the  Museum  of  Natural  History',  through  Marquis 
Giacoma  Doria,  director,  were  received,  in  exchange,  skin  and  skull 
of  Lophioniys  imhatmi^  100  bats  in  alcohol,  2  shrews,  and  1  Meadow- 
mouse. 

Prof.  B.  Gestro  sent  in  exchange  14  species  of  blind  Goleoptera  from 
the  Mediterranean  countries. 

Isle  of  Elba. — From  Mr.  Clarence  E.  Bement,  of  Philadelphia,  Penn- 
sylvania, was  received  a  specimen  of  pol  Incite. 

NORWAY. 

Trondhjem. — From  Dr.  1.  Hageu  were  received  320  species  of  Nor- 
wegian mosses. 

From  Mrs.  Zelia  Nuttall,  of  Dresden,  Saxony,  was  received  a  set  of 
antique  carved  Norwegian  cart  harness. 

Specimens  of  minerals  were  received  from  the  Royal  Museum,  in 
Stockhoim,  Sweden. 

RUSSIA. 

Finland. — ^From  the  Boyal  Museum,  Stockholm,  Sweden,  were  re- 
ceived minerals. 

8U  Petersburg. — ^From  Dr.  F.  Schmidt,  of  the  Royal  Society,  was  re- 
ceived a  specimen  of  Obolus  apollinis^  Eichwald,  from  the  Upper  Cam- 
brian of  Esthonia. 

SWEDEN. 

Stockholm. — From  the  Royal  Museum  were  received  specimens  of 
minerals. 

From  Mr.  John  B.  Koch,  of  Bozeman,  Montana,  was  received  a  x>ol- 
iahed  ax  from  Sweden. 
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SWITZERLAND. 

The  Federal  Department  of  Industry  and  Agricnltare  presented  a 
collection  of  alcoholic  specimens  of  fishes,  comprising  89  specimens, 
representing  45  species. 

TXJBKEY. 

Constantinople. — A  Hebrew  sacrificial  platter,  made  in  Constantinople 
and  used  in  the  celebration  of  the  Passover,  was  purchased  from  Dr. 
Friedeuwald,  of  Baltimore,  Maryland. 

AUSTRALASIA. 

AUSTRALIA. 

The  Department  of  Agriculture,  through  Dr.  G.  Y.  Biley,  entomolo- 
gist, sent  a  collection  of  insects,  gathered  in  Australia  and  New  Zea- 
land by  Mr.  A.  Koebele,  agent  of  the  Department.  This  collection 
comprises  1,158  specimens,  representing  342  species  of  Coleoptera^ 
Hetnipteraj  and  Orthoptera. 

New  South  WaleSi-^FTom  the  Australian  Museum,  through  Mr.  Ed- 
ward Bamsay,  director,  were  received,  in  exchange,  44  specimens  of  per- 
coid  fishes,  representing  34  species. 

NEW  CALEDONIA. 

From  the  Ethnological  Museum,  Berlin,  were  received  ethnological 
specimens  from  this  and  other  regions. 

NEW  GUINEA. 

M.  A.  Boucard,  of  Paris,  France,  presented  to  the  Department  of 
Birds  a  specimen  of  Manucodia  atra. 

MALAYSIA. 

Macmsar  {Celebes). — A  living  Macaque  monke^^,  brought  to  the  United 
States  by  the  U.  8.  S.  Brooklyn^  was  presented  by  Mr.  S.  Briggs,  of 
of  Washington,  District  of  Columbia. 

POLYNESIA. 

HAWAIIAN  ISLANDS. 

From  King  Kalakaua,  through  Hon.  D.  A.  McKinley,  His  Majesty's 
consul-general  at  San  Francisco,  was  received  a  supposed  fossil  tooth 
for  examination  and  report. 

From  Mrs.  Sybil  Carter,  of  Washington,  District  of  Columbia,  was 
received  a  collection  of  ethnological  objects,  consisting  of  a  feather- 
plume,  hat,  wallet,  fan,  bowl,  anklet,  Tapa  club,  carrying-club,  photo- 
graphs, etc.,  and  a  specimen  of  Peles^  hair  from  the  Hawaiian  volcanoes. 
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Mr.  C.  A.  Brown,  of  Honoluln,  seut  three  specimens  of  Awa  (Kava), 
representing  the  varieties  of  Puna,  Makea,  and  Papa. 

Makaweli  Kauai. — Mr.  Francis  Ga^^  through  Prof.  H.  Carrington 
Bolton,  of  New  York  City,  presented  a  collection  of  fiber-yielding 
plants  and  fabrics. 

Watawa^—Mr.  Yaldemar  Knadseu  sent  48  specimens,  representing 
20  species,  of  birds'  skins. 

SAMOAN  ISLANDS. 

Apia. — Dr.  C.  H.  White,  U.  S.  Navy,  sent  a  collection  of  butterflies. 

Samoa. — Dr.  White,  in  addition  to  the  collection  from  Apia,  presented 
a  large  and  valuable  contribution  of  reptiles,  fishes,  insects,  marine  in- 
vertebrates, birds'  skins,  and  a  mammal  skin. 

Ensign  W.  E.  Safford,  U.  S.  Navy,  presented  ,\  collection  of  33  eth- 
nological objects  obtained  by  him. 

Mr.  J.  D.  Milligan,  of  Boston,  Massachusetts,  presented  2  specimens 
of  Cypraea  arabioa  L. 

Mr.  Harold  M.  Sewall,  of  Bath,  Maine,  presented  a  Samoan  fire-stick. 

Malietoa,  Mataafa,  and  other  chiefs  .of  high  rank  in  the  Samoan  Is- 
lands, presented  the  United  States  Government,  through  Rear- Admiral 
L.  A.  Kimberly,  a  collection  of  ethnological  objects,  among  which  were 
several  objects  of  great  value  to  them.  These  were  sent  as  a  token  of 
their  esteem  for  the  friendly  interest  shown  by  the  United  States  during 
the  troubles  which  occurred  in  the  islands. 

EASTKK  ISLAND. 

Mr.  M.  F.  Savage,  of  New  York  Oity, sent  a  feather  headdress  from 
this  island. 

I.— COOPERATION  OF  THE  DEPARTMENTS  AND  BUREAUS 
^  OF  THE  GOVERNMENT. 

The  National  Museum  has  continued  to  receive  from  the  Departments 
and  Bureaus  of  the  Government  many  valaable  and  interesting  collec- 
tions. The  U.  S.  Geological  Survey,  whose  interests  are  closely  allied 
with  those  of  the  Museum,  has,  as  in  past  years,  beeu  instrumental  in 
obtaining  large  and  valuable  collections  of  geological  material,  which, 
after  being  worked  over  by  the  geologists  connected  with  the  Survey, 
have  been  incorporated  with  the  Museum  collections. 

The  valuable  services  rendered  by  several  officers  of  the  Army  and 
Navy  are  highly  appreciated.  The  Department  of  State  has,  through 
its  ministers  and  consuls,  rendered  important  assistance  in  enlarging 
tlio  collections  of  natural  history  and  ethnological  objects  from  foreign 
countries. 
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The  Government  of  Switzerland  has  presented,  through  Maj.  Karl 
KI0S8,  charg6  d'affaires  for  Switzerland,  a  collection  of  89  alcoholic 
specimens,  including  45  species,  of  fishes  from  Switzerland.  * 

The  Hon.  John  T.  Swift,  United  States  consul  at  Tokio,  Japan,  trans- 
mitted a  section  of  rope  made  of  human  hair,  which  had  been  used  as 
an  ordinary  cable  in  lifting  building-material  in  the  construction  of  a 
Buddhist  temple  at  Kyoto,  Japan  ;  a  photograph  of  the  entire  rolls  of 
cables,  similarly  constructed,  still  remaining  at  the  new  Buddhist  tem- 
ple at  Kyoto.  A  list  of  the  names  of  the  provinces  of  the  donors,  show- 
ing the  size  and  length  of  each  of  the  ropes  used  in  the  construction  of 
the  eastern  Hon-gwanji  temple  at  Kyoto,  and  a  lithograph  of  the 
famous  Buddhist  temple,  were  also  received.  These  objects  were  pre- 
sented by  Hiramatz  Eei,  chief  Buddhist  priest  of  Japan. 

Through  Hon.  Thomas  J.  McLain,  United  States  consul  at  Nassau, 
West  Indies,  were  received  specimens  of  sisal. 


•LUtofapeoies. 

Species. 

From— 

Species. 

From— 

Perca  flaviatills  L 

Ponte  Tresa. 
Aar. 

Khine  (Basel). 
Do. 

Teesin. 

Lake  of  Thoane. 
Lake  of  Morat. 
Aar. 

Do. 
Por.te  Tresa. 

Do. 
Lake  of  Morat. 
Basel. 

Lake  of  Morat 
Aar. 

Lake  of  Thoane. 
Ponte  Tresa. 
Do. 

Aar. 

Do. 
Lake  of  Bienne. 
Ponte  Tiosa. 

Do. 
Aar. 

Do. 
Ponte  Tresa. 

Telestes  Agassizti  Heckel. 
'  TelestesSavignyi  Bonap.. 

Proxinas  l»vas  L 

Chondrostoma  nasas  L  . . . 
Chondmtoma  soetta  Bo- 
nap. 
Coregonns     Wartmanni, 

acaiirostris  Tatio. 
Coregonns     crassirostris 

nobilis  Haak. 
Coregonus  restriotns,  Bou- 

della  Tatio. 
Coregonns  Sobnisil  al^i- 

nns  Tatio. 
Thymallas  vnlgaris  Nilsa . 

I  Salmo  salvelinas  L -  • 

1  Trutta laoustris  L -- 

'  Trntta  fario  L 

Aar. 

Do 

Poioie  Trosa. 

AcerinacemuaL 

Cav. 
CottoAeobioL 

Aar. 

Do. 
Ponte  Tresa. 

Do 

I«ake  of  Constance. 

Lota  Tolgaris  Cuv 

Tinea  vulgarie  Ca v 

Barban  flaviatills  Ag 

Barbus  plebejas  Bon 

Barbus  oannius  Val 

Gobio  flnviatilis  L 

Lake  of  Thoane. 
Lake  of  Neachatel. 
X«ake  of  Thoane. 

Rhodens  amams  L 

Abramis  brama  L 

Aar. 

Blicoa  bjoerkna  L 

Lake  of  Zu«r. 

Splrlinas  blpnuctatas  Bl  . . 
Albumas  laoidas  Heckel . . 

Lake  of  Thoane. 
Lske  of  Berne. 

Albamas  alborella  de  Fil. . 

Ssoz  laoius  L. ...... ...... 

Do. 

Soardlnius  erjtbropbthal- 

masL. 
Scardiniaa  orytbrophtbal- 

mas  L. 

Do 

Ponte  Tresa. 

Alosa  vulgaris  Cuv 

Silnras  daois  L  .......... 

Bhino. 

Lake  of  BiennA 

Cobitis  fossilis  L 

Basel. 

Leocisons  rati!  as  L 

Ifeaciacas  ratilas  var 

Cobitis  barbatala  L 

Cobitis  tenia  L 

Berne. 
Tessin. 

Leaoiscufl  pigas  de  Fil 

Leaciscas  aula  Bonap 

Sqaalias  cephalas  L 

Sqaalias  leaciscas  L 

Sqaalius  cavedanas  Boaap 

A  nguilla  vulgaris  Fl 

Petromyson  Pianeri   Fl. 

lavo. 
Petromjzon  Pianeri  ad... 
1  PetroDiyzon  flnviatilis  L. . 

Berne. 
Aar. 

Do. 
Rhine  (Basel). 
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Mr.  J.  Crawford,  of  Nicaragua,  Imsexpressed  bis  iiiteutiou  of  obtaining 
the  consent  of  tlie  Nicaraguan  Government  to  permit  tbe  representative 
of  Nicaragua  at  tbe  Paris  Exposition  to  transfer  to  the  Smithsonian 
Institatiou  such  portions  of  tbe  exhibit  at  Nicaragua  as  may  be  desired. 
The  Department  of  State  has  kindly  offered  to  render  assistance  through 
its  minister  in  Central  America. 

TBEASUBY    DEPABTMENT. 

The  National  Museum  is  much  indebted  to  this  Department  for  its 
continued  assistance  in  connection  with  the  free  entry  of  imiK)rted  ob- 
jects and  for  the  interest  displayed  by  several  of  its  bureaus  in  tbe 
work  of  tbe  Museum. 

In  connection  with  the  intended  visit  of  Mr.  Henry  W.  Elliott,  for- 
merly in  the  service  of  the  Alaska  Couiraorcial  Company,  to  the  seal 
islands  of  Alaska,  on  business  of  the  United  States  Government,  the 
Secretary  of  tbe  Treasury  kindly  permitted  a  taxidermist,  selected  by 
the  Smithsonian  Institution,  to  accompany  Mr.  Elliott,  for  tbe  purpose 
of  collecting  specimens  for  the  Museum,  and  extended  special  assistance 
with  a  view  to  facilitating  their  preservation. 

At  the  request  of  the  Secretary  of  the  Smithsonian  Institution  si>e- 
cial  facilities  were  afiforded  by  tbe  Department  to  Mr.  W.  E.  D.  Scott, 
who  had  expressed  his  intention  of  visiting  Florida  keys  in  February, 
1890,  for  the  purpose  of  studying  the  birds  of  that  region  and  of  mak- 
ing a  collection  of  birds'  eggs  for  tbe  National  Museum.  Capt.  F.  M. 
Mnnger,  of  the  revenue  steamer  McLane^  stationed  at  Key  West,  was 
instructed  by  tbe  Secretary  of  the  Treasury  to  aid  Mr.  Scott  in  every 
way  in  his  power. 

Life-Saving  Service. — Capt.  A.  H.  Meyers,  of  the  life-saving  station  at 
Quoddy  Head,  Maine,  sent  photographs  of  a  whale  {Balwnoptera  ros- 
irata). 

Revenue  Marine  Division. — From  Hon,  Peter  Bonnett,  chief  of  the  di- 
vision, were  received  35  photographs  of  Eskimo  and  Alaskan  scenery. 

An  interesting  collection  of  6d  photographs  of  Alaska  was  obtained 
by  Oapt.  M.  A.  Healy,  of  tbe  revenue  steamer  Bear^  and  sent  to  the 
Moseam  through  the  Alaska  Commercial  Company. 

Coast  and  Geodetic  Survey. — Dr.  T.  C.  Mendenhall,  Superintendent, 
kindly  supplied  charts  of  the  Florida  coast  to  aid  Mr.  W.  E.  D.  Scott 
in  bis  investigations  of  tbe  ornithology  of  the  region. 

A  collection  of  Indian  bones  and  pottery  was  obtained  and  trans- 
mitted by  Mr.  W.  H.  Hodgkins,  assistant  superintendent  These  were 
procured  from  Peru  Landing,  formerly  Hatche's  Point,  New  Biver, 
North  Carolina. 

Light'HoiLse  Board. — ^The  naval  secretary,  at  the  request  of  the  Secre- 
tary of  the  Smithsonian  Institution,  instructed  tbe  light- house  keepers 
on  the  Florida  coast  to  assist  Mr.  W.  E.  D.  Scott  in  his  investigations 
of  the  ornitliology  of  the  region. 
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WAR  DEPARTMENT  AND   THE  ARMY. 

Tbe  Hon.  Kedflekl  Proctor,  Secretary  of  War,  has  transmitted  to  the 
Museum  two  swords  presented  to  the  late  Gen.  James  Shields  by  the 
States  of  South  Carolina  and  Illinois  for  gallant  services  in  the  Mexi- 
can War. 

From  Gen.  M.  C  Meigs,  U.  S.  Army  (retired),  was  received  a  whistle, 
6up[>osed  to  have  been  found  in  an  Indian  mound  near  Columbus, 
Georgia. 

A  living  Chachalacca  pheasant,  was  presented  by  Maj.  George  W. 
McKee,  U.  S.  Army,  Allegheny  Arsenal,  Pittsburgh,  Pennsylvania. 

(^apt.  W.  L.  Carpenter,  Ninth  Infantry,  U.  S.  Army, presented  a  skin  of 
the  Rocky  Mountain  Lined-tailed  SpeTmo^hi\e(8permophUu8grammurus) 
from  Fort  Whipple,  Arizona.  Captain  Carpenter  also  presented  alco- 
holic specimens  of  reptiles,  fishes,  and  insects  from  the  same  locality. 

Capt.  Henry  liomeyu,  U.  S.  Army,  presented  13  living  White- winged 
Doves  {Melopelia  leucoptera)  from  Fort  Binggold,  Texas.  He  also  pre- 
sented specimens  of  clay  tunnels  constructed  by  ants,  and  two  living 
Peccaries  {Dicotyles  tajuga). 

Capt.  P.  H.  Kay,  U.  S.  Army,  Omaha,  Nebraska,  sent  palsBoIithic 
implements  from  the  Bridger  Basin,  on  the  north  slope  of  the  Uintah 
Mountains,  Utah. 

From  Lieut.  H.  C.  Benson,  U.  S.  Army,  were  received  3  eggs  (1  set 
of  the  long-crested  Jay  {Cyanocitta  stelleri  macrolopha  Baird). 

Lieut.  Malvern  Hill  Baruum\  U.  S.  Army,  Fort  Pena,  Colorado,  Texas, 
presented  a  set  of  12  eggs  and  a  skin  of  the  Scaled  Partridge  {CalU 
pepla  squamata  Vig.). 

Dr.  li.  W.  Shufeldt,  U.  S.  Army,  sent  8  specimens,  representing  3 
species  of  J  uncos,  from  Fort  Wingate,  New  Mexico.  Also  a  mounted 
skeleton  of  Trumpeter  Swan  {Olor  buccinator). 

An  exceedingly  interesting  series  of  12  ethnological  specimens  from 
the  Navajo  Indians  was  received  from  Dr.  Washington  Matthews,  U.  S. 
Army,  Army  Medical  Museum. 

Assistant  Surgeon  J.C.Merrill,  U.  S.  Army,  Fort  Beno,  Indian  Terri- 
tory, presented  14  eggs  (1  set)  of  Tympanuchti^pallididnctm;  19  eggs  (4 
sets)  of  Progne  subis;  18  eggs  (4  sets)  of  Spiza  americana,  and  2  nests ; 
4  eggs  (1  set)  of  Quiscalua  quiscula  cenevLS;  3  eggs  (1  set)  of  Cardinalis 
cardinalis ;  1  egg  of  Molothrus  aier;  5  eggs  (1  set)  of  Ammodramus 
savannarum  2>(is8erintt8  ;  and  3  eggs  (1  set)  of  Vireo  bellii. 

Through  G.  L.  Gillespie,  lieutenant-colonel  of  Engineers,  U.  S. 
Army,  was  transmitted  a  gun-carriage,  brought  from  the  citadel  of 
Santo  Domingo  City.  This  carriage  is  of  mahogany,  and  was  probably 
mside  by  the  Spaniards  during  the  earlier  days  of  their  possession  of 
the  island.  It  was  presented  in  February,  1890,  by  Gen.  Frederic 
Lithgow,  minister  of  war  and  the  navy  of  the  Dominican  Republic,  to 
Capt.  Nathan  Appleton,  of  Boston,  Massachusetts,  by  whom  it  was 
presented  to  the  National  Museum. 
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The  Qaartermaster-General  has  rendered  important  assistance  in  con- 
nection with  the  transportation  of  fonr  living  bnffaloes  from  Bapid  City, 
Sonth  Dakota,  to  Washington.  The  thanks  of  the  Museum  are  also 
due  to  Lieut.  GoL  William  B.  Hughes,  chief  quartermaster  of  the 
Department  of  the  Platte,  at  Omaha,  Nebraska,  for  facilitating  the 
work  of  transportation  in  many  ways.  Through  the  courtesy  of  the 
Quartermaster's  Department  several  bidarkas,  collected  for  the  Na- 
tional Museum  in  Alaska,  were  forwarded  to  Washington. 

Capt.  G.  E.  Bendire  has  continued  his  work  as  curator  of  the  col- 
lection of  Birds'  Eggs,  and  the  thanks  of  the  Museum  are  due  to  him 
for  the  excellent  condition  of  the  collection. 

NAVY  DEPARTMENT  AND  THE  NAVY. 

The  Museum  is  under  obligation  to  several  officers  of  the  U.  S.  Navy 
for  the  addition  of  valuable  contributions  to  the  collections. 

Gommodore  J.  O.  Walker,  Ghief  of  the  Bureau  of  Navigation,  sent 
specimens  of  ocean  bottom,  taken  in  the  North  Atlantic  Ocean  dnring 
the  passage  of  the  17.  S.  S.  Dolphin^  under  the  command  of  Gommander 
P.  F.  Wilde,  U.  8.  Navy,  from  the  Straits  of  Gibraltar  to  New  York. 

From  Gommander  G.  H.  Rockwell  was  received  a  specimen  of  Ostra- 
ctofi  quadficortie^  from  Santiago  de  Guba. 

Lieat.  George  T.  Emmons  presented  a  Haida  whistle,  the  sound  of 
which  was  an  imitation  of  the  young  deer,  from  the  southern  part  of 
Prince  of  Wales  Island,  Alaska;  four  photographs  illustrating  witch- 
craft in  Alaska,  and  among  the  Hydahs  and  Tlingits;  and  a  plaited 
wallet  from  Washington. 

From  Lieut.  Gharles  F.  Pond  were  received  rocks,  minerals,  and 
shells,  from  Lower  Galifornia  and  adjacent  islands;  two  photographs 
and  the  lower  jawbone  of  a  porpoise  found  on  the  beach  at  San 
Bartoloie,  Lower  Galifornia. 

Lieut.  Frederic  Singer  presented  to  the  Department  of  Insects  a 
termite  queen,  from  Sinoa  Gonnty,  Liberia. 

From  Ensign  W.  E.  Saffbrd  was  received  a  collection  of  ^  ethno- 
logical, objects  obtained  by  him  in  the  Samoan  Islands. 

Dr.  C.  H.  White,  U.  S.  Navy,  sent  a  large  and  valuable  collec- 
tion of  alcoholic  specimens  of  reptiles,  fishes,  insects,  marine  inver- 
tebrates from  Samoa,  and  a  collection  of  butterflies. 

Malietoa,  Mataafa,  and  other  chiefs  of  high  rank  at  Samoa,  presented 
to  Bear- Admiral  Kimberly,  for  the  United  States  Government,  a  num- 
ber of  ethnological  objects.  Some  of  the  mats  sent  are  very  handsome 
and  of  great  valae,  in  many  cases  being  heir-looms. 

Paymaster  William  J.  Thomson  has  finished  the  preparation  of  an 
elaborate  paper  on  the  ethnology  of  Easter  Island.  This  is  published 
m  the  Beport  for  1889. 

Dr.  J.  M.  Flint  is  still  in  charge  of  the  Section  of  Materia  Medica, 
and  the  collection  is,  as  usual,  in  excellent  condition. 
H.  Mis.  129,  pt.  2 7 
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PEPARTMENT  OF  THE  INTERIOR, 

The  Hou.  John  W.  Noble,  Secrctnry,  has  deposited  in  the  Museam  a 
collection  of  ethnological  Rpecimeiis,  collected  among  the  Indians  of 
the  Tulalip  Reservation,  Washington,  by  Mr.  E.  0.  Ghirouse,  agent  in 
charge  of  the  reservation. 

Indian  Office. — ^From  General  T.  J.  Morgan,  Commissioner  of  Indian 
Affairs,  was  received  a  wooden  hoe,  nsed  by  the  Indians  of  the  Chip- 
pewa Reserve,  Wisconsin. 

U.  8.  Geological  Survey.— The  following  statement  will  show  the  ex- 
tent of  the  contributions  received  from  the  Snrvey  during  the  year : 

The  U.  S.  Geological  Survey  preseated  a  type  specimen  of  Conocoryphe  rtiieulaia 
Walcott,  from  the  Lower  Cambrian  of  Salem,  Washington  County,  New  York ;  mis- 
cellaneous collection  of  geological  material  from  Madison  County,  Montana;  30speoi- 
m<)ns  of  minerals ;  21  transparencies  for  windows  in  the  exhibition  hall  of  the  De- 
partment of  Lithology ;  sandstone  with  mud  and  ripple-marks  from  Grand  Ca&on 
group,  7,000  feet  below  the  base  of  Cambrian,  Grand  Caflon  of  Colorado,  Arizona ; 
fossils  from  the  Lorraine  formation  of  the  Ordovician  from  several  localities  in  New 
York,  and  36  specimens,  comprising  11  genera  and  18  species  of  Lower  Cambrian  fos- 
sils from  several  localities ;  specimens  of  fresh- water  Gasteropoda  from  the  Bonno- 
ville  and  Lahontan  beds,  Utah,  and  fossils  from  Nevada ;  38  objects,  offerings  from 
shrines  in  New  Mexico;  specimens  of  kyauite  and  anthophyllite  from  Virginia; 
and  a  specimen  of  iridescent  limonite  from  Cuba,  collected  by  Mr.  W.  J.  McGee ; 
two  specimens  of  urao  and  one  of  potassium  platinic  chloride,  prepared  by  Dr. 
T.  M.  Chatard;  a  specimen  of  selenite  from  Fort  Washington,  Maryland,  col- 
lected by  Mr.  George  W.  Cook ;  specimens  of  thinolite  from  Lake  Lahontan,  and  of 
wulfenite  and  oerussite  from  the  Richmond  mine,  Eureka  District,  Nevada,  collected 
by  C.  D.  Walcott ;  specimen  of  wulfenite  from  Eureka,  Nevada ;  2&7  specimens,  re- 
presenting 24  genera  and  32  species  of  fossils  from  the  Lower  Cambrian,  Ordovician, 
and  Silurian;  9  speaimejia  of  Lin  gulepU  maraensiSf  and  2  specimens  of  Planolitot  sp., 
from  the  Trenton  group,  Fountain,  Minnesota ;  one  specimen  of  Beoeptaeulitea  oweni 
from  the  Trenton  group,  Ripon,  Wisconsin,  collected  by  Mr.  C.  D.  Walcott;  livin;; 
serpents  collected  by  Col.  George  W.  Shutt;  22  photographs  of  scenery  of  the  Great 
Dismal  Swamp,  collected  by  Mr.  I.  C.  Russell;  collections  showing  the  results  of  the 
quicksilver  ipvestigations  of  the  Pacific  Slope,  made  under  the  authority  of  Mr.  G.  F. 
Becker;  41  specimens,  representing  IL  species  of  Devonian  Braohiopoda,  from  Inde- 
pendence, Iowa ;  7  specimens  of  graphite  and  specimens  of  py rite  cryistals,  oalcite  and 
magnetite,  from  Port  Henry,  Minnesota,  collected  by  Prof.  F.  W.  Clarke ;  easts  of 
supposed  human  foot-prints  discovered  in  the  limestone  formation  near  Forest 
City,  South  Dakota,  sent  by  Mr.  J.  C.  Collister;  specimens  of  native  gold  Asso- 
ciated with  calcite  from  a  mine  on  Digger  Creek,  near  Minersville,  Trinity  County, 
California,  sent  by  Mrs.  J.  H.  Tonrtelette,  through  Mr.  J.  S.  Diller ;  13  specimens  of 
minerals,  collected  by  Mr.  W.  P.  Jenney,  from  Southwest  Missouri  and  neighboring 
localities,  and  3  specimens  of  marbles  from  Sugar  Orchard  Creek,  Boone  County, 
Arkansas ;  a  specimen  of  alunit«  from  Brooklyn  Tunnel,  Red  Mountain  District,  San 
Juan,  Colorado,  collected  by  Prof.  S.  F.Emmons;  105  specimens  of  yanadiniteand 
1  specimen  of  wulfenite,  from  the  old  Yuma  mine,  near  Tucson,  Arizona,  collected  by 
Dr.  W.  F.  Hillebrand ;  a  specimen  of  wulfenite  from  the  Red  Cloud  mine,  Yuma 
County ;  70  specimens  of  vanadmite  fh>m  Aqua  Fria  mine,  Yavapai  Connty ;  a  speci- 
men of  iodorite  from  the  Old  Man  mine,  near  Silver  City,  New  Mexico ;  260  speci- 
mens of  minerals  from  the  Copper  Queen  mine,  Bisbee,  Arizona ;  64  specimens  of 
vanadinite  from  the  Hamburg  mine,  Silver  District,  Arizona,  and  from  the  Clara 
mine,  in  same  locality,  and  26  specimens,  representing  seven  genera  and  8  species  of 
Cambrian  and  Ordovician  fossils,  collected  by  Mr.  C.  D.  Walcott. 
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The  Surrey  also  deposited  speoimena  of  biotite  and  oaloite,  from  Port  Henry,  and 
ipecimens  of  calcite  on  dolomite  and  magnetite ;  also  copies  of  two  models  of  Mount 
Shasta,  California.  Six  slabs  of  stone  exhibiting  glacial  strias  were  received.  Two 
of  these  were  collected  by  Mr.  G.  K.  Gilbert,  in  Canada ;  the  remainder  by  Prof.  T.  C. 
Chamberlin. 

Several  officers  of  the  Geological  Sarvey  are  officially  connected  with 
the  Mnseam  in  the  capacity  of  honorary  curators.  These  are:  Dr.  G. 
A.  White,  in  charge  of  Mesozoic  Fossils;  Mr.  G.  D.  Walcott,  in  charge 
of  Paleozoic  Fossils ;  Mr.  William  H.  Dall,  in  charge  of  Mollnsks  and 
Tertiary  Fossils,  with  Dr.  B.  £.  G.  Stearns  as  adjunct  curator;  Prof. 
O.  O.  Marsh,  in  charge  of  Vertebrate  Fossils;  Prof.  Lester  F.  Ward,  in 
charge  of  Fossil  Plants;  Prof.  F.  W.  Glarke,  in  charge  of  Minerals. 

DEPABTMENT  OF  AGBIOULTUBE. 

Hon.  Edwin  Willits,  Assistant  Secretary,  transmitted  a  living  Otter, 
obtained  by  Dr.  Allen  Stuart,  of  Beaufort,  South  Garolina. 

The  extensive  collections  of  small  mammals  made  by  the  Division  of 
Economic  Ornithology  and  Mammalogy,  have  been  deposited  in  the 
Museum  building.  A  considerable  number  of  cases  especially  con- 
structed for  their  reception,  and  of  trays,  have  been  provided  l>y  the 
Museum.  The  specimens  have  been  entered  promptly  by^clerks  em- 
ployed by  the  Museum  exclusively  for  that  purpose,  and.  the  skulls  have 
been  cleaned  as  fast  as  received,  so  far  as  this  waaibnnd  to  be  possible. 
This  latter  work  has  made  it  necessavy  to  employ  from  time  to  time  a 
number  of  additional  preparators.  More  than  three  thousand  speci- 
mens,  comprising  skins  and  skulls,  were  deposited  during  the  year,  and 
entered  upon  our  catalogues  and  numbered.  The  cleaning  of  the  skulls, 
with  a  view  to  putting  them  into  condition  for  preservation  and  exhi- 
bition, was  a  task  of  considerable  magnitude.  The  Museum  has  also 
provided  glass  vials  and  preservatives,  and  has  printed  a  certain  number 
of  special  labels  for  these  specimens. 

Dr.  G.  Hart  Merriam  has  presented  an  interesting  collection  of  rep- 
tiles firom  Arizona;  two  living  Ganada  Porcupines  {Erethrizon  dorsattts) 
from  northern  Minnesota;  a  Horned  Toad  (Phrynoaoma  brevirostre)  with 
a  sample  of  the  earth  upon  which  it  was  living,  from  Bridger's  Pass, 
Wyoming;  nests  and  eggs  of  8pizella  brewerij  Sturnella  magna  neglecta^ 
and  Fdloo  richardaani.' 

Prof.  G.  Y.  Biley,  entomologist  of  the  Department,  has  added  to  the 
collection  of  insects  a  large  series,  comprising  1,158  specimens,  repre- 
senting 342  species  of  Goleopf era,  Hemiptera,  and  Orthoptera,  gathered 
in  Australia  and  New  Zealand  by  Mr.  A.  Koebele,  agent  of  the  Depart- 
ment. Professor  Biley  has  also  deposited  the  collection  of  insects  of 
the  late  Dr.  Asa  Fitch. 

Mr.  L.  O.  Howard^  assistant  entomologist  of  the  Department,  sent 
a  tussa  silk-moth  reared  by  him  from  a  cocoon  sent  to  the  National 
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Masenm  from  India.  The  thanks  of  the  Maseam  are  due  to  Mr.  How- 
ard for  his  services  as  acting  curator  of  the  Department  of  Insects  in 
the  Maseum  during  the  absence  of  the  honorary  curator. 

Through  Dr.  B.  E.  Fernow,  chief  of  the  Division  of  Forestry,  has 
been  received  a  large  map  which  was  exhibited  at  the  Paris  Exposi- 
tion, showing  the  percentage  of  forest-areas. 

The  valuable  services  of  Professor  Biley,  as  honorary  curator  of  the 
Department  of  Insects;  of  Dr.  B.  E.  Fernow  as  honorary  curator  of  the 
forestry  collection,  and  of  Dr.  George  Yasey,  as  honorary  curator  of 
the  Department  of  Botany,  have  been  continued. 

UNITED  STATES  FISH  COMMISSION. 

The  cruise  of  the  steamer  Alba^08s  in  the  West  Indies  and  in  the 
Pacific  Ocean  has  resulted  in  some  very  important  additions  to  the 
collections  of  the  National  Museum. 

The  following  statement  gives  the  general  character  of  these  collec: 
tions,  which  have  been  transmitted  to  the  Museum  by  Gol.  Marshall 
McDonald,  Commissioner  of  Fisheries. 

A  series  of  Echini  from  the  North  Pacific  Ocean ;  226  specimens  of 
birds  collected  by  the  naturalists  of  the  steamer  AWatro$8  on  the  west 
coast  of  America  during  1888-'89.  (The  collection  was  made  mainly 
through  the  efforts  of  Mr.  Oharles  H.  Townsend.)  A  coUection  of 
alcoholic  fishes  from  Galapagos  Islands;  specimens  of  bats,  coyote 
skull,  botanical  specimens,  dried  plants,  guano,  birds'  nests,  stone  im- 
plements and  shells,  human  skulls  and  skeleton,  specimens  of  natural 
history,  reptiles  and  batrachians,  and  insects  from  the  western  coast  of 
North  America,  were  also  received.  Samples  of  dried  hake  sounds, 
and  sheet  isinglass  manufactured  fh>m  the  same,  two  OuUs  (LamsglaU' 
cescen8)j  firesh  specimens  of  Pickerel  and  of  Weak-fish  from  the  aquaria 
of  the  Oommission,  two  skeletons  of  Oormorants  {Phalacrocorax  dilophus 
and  Phalacrocorax  penicillatus)  and  a  stuffed  skin  of  Saw-fish  {Pristia 
p€ctinatu8)^  have  also  been  received. 

Through  Dr.  D.  S.  Jordan,  president  of  the  Indiana  State  University, 
have  been  received  type  series  of  fishes  collected  in  Colorado,  Utah,  and  ' 

Kansas ;  115  specimens  of  cray -fishes  from  Virginia,  North  OaroKna^  I 

Tennessee,  Michigan  and  Indiana.    Specimens  of  reptiles,  batrachians,  I 

and  insects,  collected  in  Virginia  and  elsewhere,  also  type  series  of  I 
fishes,  alcoholic  shells,  mammals,  and  reptiles  from  the  Yellowstone 
Park  have  been  received.  Dr.  Jordan  has  made  several  important 
collections  of  fishes  during  the  summer,  and,  with  the  assistance  of  Dr. 
Bollman,  has  described  them.  These  descriptions  have  been  published 
by  the  Fish  Oommission.  The  fishes  have  been  transferred  to  the  col- 
lection in  the  National  Museum. 

Mr.  William  F.  Page,  superintendent  of  the  U.  S.  Fish  Commission 
station  at  Neosho,  Missouri,  presented  the  wing  of  a  bird  which  was 
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shot  on  the  groonds  of  the  station,  and  a  specimen  of  Black  Tern  (JJy* 
droekelidan  lari/ormi$  surinamemis). 

Throagh  Mr.  Yinal  K.  Edwards  fresh  specimens  of  eels  collected  at 
Wood's  HoU,  Massachusetts,  were  received. 

From  Messrs.  Leslie  A.  Lee  and  Thomas  Lee  was  obtained  a  coUec- 
tion  of  spears,  spear-poiots,  baskets,  and  other  ethnological  object, 
from  the  Faegiiui  Islands,  South  America. 

Mr.  William  P.  Seal,  superintendent  of  the  aquaria  at  Wood's  Holl, 
Massachusetts,  sent  a  fresh  specimen  of  Sheepshead  {Diplodus  prohato- 
ctphalus)  from  Chesapeake  Bay. 

At  the  instance  of  Capt  J.  W.  Collins,  a  valuable  collection  of  build- 
ers' models  of  vessels  was  obtained  from  Mr.  W.  H.  Abbott,  of  the  U. 
S.  Fish  Commission.  A  list  of  the  models  is  given  in  the  accession 
list 

The  valuable  services  of  Mr.  Richard  Bathbun,  as  honorary  curator 
of  Marine  Invertebrates;  Dr.  Tarleton  H.  Bean,  as  honorary  curator 
of  Fishes;  and  Capt.  J.  W.  Collins,  as  honorary  curator  of  Kaval 
Architecture,  have  been  continued  through  the  courtesy  of  the  Com- 
miflsionen 

BtTBEATT  OP  ETHNOLOGY. 

Through  the  cooperation  of  Miy .  J.  W.  Powell,  Director,  the  following 
collections  have  been  received  from  the  officers  of  the  Bureau: 

From  Bev.  J.  Owen  Dorsey  were  received  two  models  offish-hawks 
and  one  model  of  retrieving-harpoon,  from  the  l^&l-tfiui-n^  tdn-n^  Indi- 
ans of  Oregon. 

A  model  of  Wolpi,  one  of  the  Tusayan  villages,  Arizona,  and  models 
of  Tewa  and  Sechomovi,  Tusayan  pueblos,  have  been  deposited  in  the 
Museum. 

From  Mr.  James  Mooney  were  received  a  collection  of  baskets,  moc- 
casins, polishing-stones.  conjuring-stones,  ball-pants,  scratchers,  bullet- 
mold,  lancet,  cupping-horn^  etc.,  obtained  from  the  East  Cherokee  Bes- 
ervation,  North  Carolina. 

Through  tilie  courtesy  of  the  Director,  the  Department  of  American 
Prehistoric  Pottery  in  the  National  Museum,  which  was  established 
several  years  ago,  has  continued  under  the  curatorship  of  Mr.  W.  H. 
Holmes. 

J.— BXPLOEATIONS. 

By  an  act  of  Congress,*  provision  was  made  to  defray  the  expense  of 
sending  a  scientific  expedition  to  the  west  coast  of  Africa  for  the  pur- 
pose of  observing  the  total  eclipse  of  the  sun,  occurring  on  December 
22,  1889.  In  accordance  with  the  recommendations  of  a  board  ap- 
pointed by  the  Chief  of  the  Bureau  of  Navigation  to  devise  plans,  etc., 
the  detai/s  of  the  expedition  were  arranged. 

*  Passed  March  2|  1889. 
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Throagh  the  coartesy  of  Prof.  David  P.  Todd,  of  Amherst  College, 
Massachnsetts,  in  charge  of  the  expedition,  arrangements  were  made 
whereby  Mr.  William  Harvey  Brown,  of  the  National  Musenm,  was 
detailed  to  accompany  the  expedition  in  the  interest  of  the  Museum, 
for  the  purpose  of  making  collections  of  natural  history  objects,  espe- 
cially fishes  and  mammals. 

The  expedition  party  sailed  on  October  16, 1889,  on  the  United  States 
steamer  Pen8a4iola.  The  steamer  served  as  headquarters  for  Mr.  Brown 
and  his  party,  and  in  making  the  collections  he  has  been  very  gener- 
ously assisted  by  the  officers  and  seamen. 

At  the  Azores,  Mr.  Brown  made  a  small  collection  of  fishes  and  shells. 
Writing  from  Gape  Town  on  February  3, 1890,  he  says: 

We  hare  succeeded  in  filling  15  tanks  aud  a  nnxnber  of  Jars  and  bottles  with  alco- 
holics, besides  collectiDg  a  large  namber  of  plants  and  insects,  some  skeletons,  and 
some  excellent  anthropological  material.  The  ungulates  of  South  Afrloa  are  rapidly 
disappearing  before  the  advance  of  civilization ;  some  are  already  scarce.  If  we  want 
a  good  representation  of  these  in  our  Museum,  now  is  the  time  to  get  them. 

Several  important  collections  were  received  in  June,  1890. 

From  preliminary  reports  prepared  by  some  of  the  curators  in  the 
Museum  the  following  preliminary  statement  has  been  compiled : 

Ethnologt. — The  Department  of  Ethnology  received  a  collection  of 
objects,  consisting  of  an  idol  used  in  fetish-dance,  with  grass-fringe  dress; 
gammg'Stool,  with  seeds  used  in  playing ;  carrying  or  fishing-basket 
of  twined  open  work ;  long  carrying-basket  or  frame,  showing  work  of 
weaving ;  finer  specimen  of  carrying-basket ;  complete  outfit  of  pro- 
fessional carrier,  head-band  and  staff;  fruit- wallet ;  throwing-club ; 
hoe  (of  native  manufacture) ;  bottle  of  fetish-paint,  made  of  rawhide ; 
pad  worn  on  the  arm ;  musical  instrument  with  gourd  resonator ;  mus- 
ical instrument  (stringed) ;  drum  used  in  fetish  ceremonies ;  weaving 
outfit,  distaff,  spindle,  cotton-ginning  sticks,  loom  complete  with  speci- 
mens half  done ;  pipe  of  clay ;  three  pottery  dishes ;  fish-fyke,  and  fish- 
spear.    All  of  these  objects  are  new  and  very  acceptable. 

Mamhals. — The  mammals  collected  by  the  Eclipse  Expedition  are  33 
in  number  and  represent  16  species.  With  the  exception  of  7  speci- 
mens all  were  collected  at  Ounga,  on  the  Ooanza  Biver,  in  Angola. 
Only  two  of  the  species,  the  Black  Bat  {Mns  rattus)  and  the  Bonte-bok 
{AlcelaphtLS  pygargu8)j  were  previously  represented  in  the  National 
Museum,  and  the  collection,  though  small,  is  of  considerable  interest. 

The  following  is  a  list  of  the  mammals  received : 

Carnivarea. 

OeHeita  pardina  Qeoft    Pardine  Genet.    Male,  adult.    Cunga. 

Antelopes. 

Dragelapkue  gratue  Solater.    Bush  Back. 

Male,  Canga,  Decemher  28,  1889.    (18793.) 
Female,  Conga,  December  27, 1889.    (18794.) 
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Two  exoellent  skins  of  this  fine  antelope  were  collected  by  the  expedi- 
tion. The  white  preocular  band  is  not  strongly  marked  in  the  male  and 
it  is  absent  in  the  female.    The  type  of  the  species  was  from  the  Gaboon. 

Dragelaphita  §ylvaiieu$  (Sparrm.)    Bash  Bnck. 

Horns  of  a  male.    From  South  Africa.    Presented  by  Mr.  Frye.    (18823.) 
Gazella  meJkore  (Lichtenstein).    Spring- bok. 

Two  pairs  of  horns*    From  South  Africa.    Presented  by  Mr.  Frye.    (18820-31.) 
A  todapkua  pygargua  (  Pallas).    Bonte-'bok. 

A  pair  of  horns.    From  South  Africa.    Presented  by  Mr.  Frye.    (18822.) 
Cepkalophua  grimmia  (Linn6).    Dnyker  Antelope. 

A  pair  of  horns  liom  Sonth  Africa.    Presented  by  Mr.  Frye.    (18824.) 

BaU. 

Phjfllorhina  oammerBoni  (Geoff.). 

Male,  adult,  Cunga,  Dec,  1889.    (18795.) 

Female,  adult,  Cnnga,  Dec,  1889.    (18796.) 
Ki/eteria  nuicroii$  Dobson. 

Male,  adult,  Cunga,  Dec.  25, 1889.    (18797.) 

The  type  of  this  species  is  from  Sierra  Leone.  It  is  not  inclnded  by 
M.  Barboza  dn  Socage  among  the  mammals  of  Angola,  and  its  discovery 
in  this  region  is  therefore  of  interest. 

ScaUpkilMa  harhanieiu  (Geoff,). 

Female,  adnlt,  Cnnga,  Dec  25, 1889.    (18798.) 
Njfctinamua  limbatua  (Peters). 

Three  adnlt  females  from  Cnnga,  Dec.  25,  1889.    (18799-18801.) 

Five  adult  males  from  Cuuga,  Dec,  1889.    (18802-18806.) 

Rodents, 

Mu9  rathu  Linne.    Black  rat. 

Females,  adult,  Cnnga,  Dec,  18^.    (18806,  9,  15.) 

Females,  young,  Cnnga,  Dec,  1889.    (18811,  12.) 

Males,  adnlt,  Cnnga,  Dec.  25, 1889.    (18813,  14.) 

Males,  yonng,  Cnnga,  Dec,1880.    (18810,  16.) 
ifiMsp. 

Female,  adult,  Cunga,  Dec,  1889.    (18817.) 

This  is  a  small  rat  with  white  belly,  apparently  resembling  M.  maurua 
of  Gray. 

LepuM  eapenfU  F.  Cut.  Cape  Hare. 

Near  Cape  Town,  Sonth  Africa,  Feb.  4,  1890.    (18818. ) 
Atkerura  africana  Gray.    African  Brush-tailed  Porcupine. 

Almina,  Ashantee,  Nov.  27,  1889.    (18819.) 

Beptiles  and  Batbaohians.— The  Department  of  Reptiles  and 
Batrachians  has  received  a  nnmber  of  specimens  from  the  naturalists 
attached  to  the  expedition.  ,  Some  of  them  were  not  in  a  satisfactory 
state  of  preservation,  and  from  the  fact  that  the  collection  was  made 
under  nnfavorable  circumstances^  in  localities  already  more  or  less  ex- 
plored, it  could  hardly  be  expected  to  contain  many  new  species. 

Fishes. — ^The  Department  of  Fishes  received  a  large  collection,  a  list 
of  the  genera  of  which,  together  with  the  locality,  is  given  below. 
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FISHES  (MARINE  SPECIES). 

ffariay  Uland  ofFayaly  November  %  18d9. 


TetrodoH, 

Pomaeentrus. 

Scomber. 
Lichia, 

Diplodus. 

Tylosurus  (long  and  short  Jawed). 

Box. 

Balisieevetula. 

Mugil  jiiv. 

TrachuruB  (many). 

Ostracion. 

Pagellus. 

Platygloestts. 

Serranus, 

Porto  Grande,  St 

.  Vincent,  November  11  and  12, 1889. 

Balietee. 

Gerres. 

Soorpcena. 

Teuthis. 

Polynemue. 

Hypeneus  (29  specimens). 

Trachurops  (26  specimens). 

Lutjdnus. 

Vomer. 

Harengula. 

Pagellus. 

Diplodus. 

Epinephelus. 

Diagramma.                                 , 

ChcBtodon. 

Murama. 

Salariae  atlanticue. 

Tylosurua. 

St.  Paul  de  Loanda,  December  10-12,  1839. 

Tetrodon. 

Hemirhamphua  (6  specimens). 

Trichiurus  (6  specimens). 

Fodiator. 

Caranx  (6  specimens). 

Brevoortia  (5  specimens). 

Pagellus. 

Harengula  (8  specimens). 

PrUtipoma  (9  specimens). 

Lagocephalus  (4  specimens). 

Aprion  (3  specimens). 

Diplodus. 

Sphyrma. 

Jfu^U  (6 specimens). 

Elmina,  Aehaniee. 

Paraliehthys  jav.  (3  specimens). 

Flops  (several  specimens). 

Periophthalmus  (several  specimens). 

Torpedo. 

Chromis  (several  specimens). 

Gobius  (2  species,  5  specimens). 

Polynemus. 

Teuihia. 

Cha:todon  (2  specimens). 

Caranx  (5  specimens). 

Priaiipoma  (several  specimens). 

Luijanus  (5  specimens). 

Serranus  (3  specimens). 

Mugil  (2  or  more  speciesi  21  specimens). 

Carcharias,  jav. 

Freetown, 

Sierra  Leone. 

Polynemue. 

Larimus. 

Cynoeoion. 

Chrysichthys. 

Brevoortia. 

Selene. 

Caranx. 

Albula. 

Cape 

Town,  . 

January  18,  1890. 

Pomatomue. 

Traehurus. 

Scomber  colias. 

Mugil. 

Pagellua. 
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From  an  old  canoe  at  aea,  N,  Lot.  6°  38',  W.  Long.  IdP  40'. 

Seriola  (13  specinienB). 

St.  Helmut  and  Aeceiiewn,  March  1,  1890. 

Glifpkidodom.  JulU. 

Salarias. 

AeeeneioH  Island^  Marchy  1890. 

AlnUra.  Eeheneie. 

Baliatee.  Pomaeanthns. 

Gljfpkidodon.  Tyloeurue  (2  Bpecitnens). 

8.  Lai.  29  ar  22",  IT.  Long.  239  57'  15",  April  14,  1890.— i^m  etomaok  of  honito. 
C^kalacanikus  jav.  (7  specimens).  Tetrodon  (2  specimeiis). 

FISHXS  (FRESH- WATER  SPECIES). 

QManza  Fiverf  Cwnga,  AngoUy  Africa.     . 

GobiuB.  Sola. 

EUoSris.  Barbus  (several  species). 

Ckromie.  Mormgrope. 

Hemiekromu.  Mormyrope. 

Cgprinoide  (jav.).  Ailia  Qav.). 

BraekfoUaiee  {Ckaraeiiiid$).  Clariae. 

Pettonula.  ISMiropine, 
Cgprinoide  (young  specimens,  from  pond     Chrgdickikge. 
Canga. 

MoLLTTSKS. — The  Department  of  Mollusks  received  a  contribntion  of 
alcoholic  and  dry  shells,  of  which  the  following  is  a  list : 

Zouitea  eeUarim  M  Oil,  Fayal,  Azores  Idands. 

Fatnla  roinndaia,  Mill],  Fayal,  Azores  Islands. 

9mecineaT  St.  Helente  Lesson,  Diana's  Peak,  St.  Helena. 

AekaUna  halteata  Rve,  Freetown,  Sierra  Leone. 

AekaUna  variegata  Roiasy. 

Aehatima  perdix  Lam.,  Freetown,  Sierra  Leone. 

Aehatima  {Lknicolaria)  flamnua  Bmg,  Freetown,  Sierra  Leone. 

AdioHna  {Limieolaria)  numidiea  Rve,  Freetown,  Sierra  Leone. 

Bulimue  {Pitkohelix)  venirieosue  Drap,  Fayal,  Azores  Islands. 

HeUx  asperea  Mttll,  Fayal,  Azores  Islands. 

BeUs  (Tk^a)pieana  MiUI,  Fayal,  Azores  Islands ;  Cape  Town,  Good  Hope. 

Helix  eimilaria  Fer.,  Green  Moantain,  Ascension  Island. 

Helix  Cald^ramm  M.  and  D.,  Fayal,  Azores  Island. 

Helix  harbula  Charp,  Fayal,  Azores  Islands. 

S^komaria  lineolata  Orb.,  Porto  Grande,  St.  Vincent  Island,  Ashantee,  West  AfHca. 

Stpk&naria  sp.,  Porto  Grande,  St.  Vincent  Island. 

Aplgna  sp.,  Porto  Grande,  St.  Vincent  Island. 

Bulla  etriata  Brng,  Porto  Grande,  Island  St.  Vincent. 

Teresa  eirigillata  Linn.,  Porto  Grande,  St.  Vincent  Island. 

Ter^ra  SemegaUneU  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Terobra  cklorata  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Cqwiu  gainieamu  Hwass.,  Porto  Grande,  St.  Vincent  Island. 

CMoMuia  simiUe  Sow.,  Porto  Grande,  St  Vincent  Island. 
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Oliva  flammulata  Lam.,  Porto  Grande,  St.  yincent  Island. 

Olivaneillaria  nana  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Agarania  acuminata  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Mitraplnmhea  Lam.,  Porto  Grande,  St.  Vincent  Island. 

MiirafMca  Swains,  Fayal,  Azores  Islands. 

Mitra  harhadenna  Gmel.,  Ascension  Island. 

Leucozonia  triserialis  Lam.,  Porto  Grande,  St.  Vincent  Island. 

Cktminella  HmboBa  Lam.,  Porto  Grande,  St.  Vincent  Island ;  Cape  Town,  Cape  of  Good 

Hope. 
Tnianidea  variegata  Gray,  Porto  Grande,  St.  Vincent  Island. 

Columbella  ruatica  Linn.,  Fayal,  Azores  Islands ;  Porto  Grande,  St.  Vincent  Island. 
Columbella  (Miirella)  cribraria  Lara.,  Porto  Grande,  St.  Vincent  Island. 
Mwrex  {Phyllonotua)  rosarium  Chemn.,  Porto  Grande,  St.  Vincent  Island* 
Murex  (Odnehra)  angularia  Lam.,  Porto  Grande,  St.  Vincent  Island* 
Purpura  hamasUma  Linn.,  Fayal,  Azores  Islands ;  Porto  Grande,  St.  Vincent  Island ; 

Elmina,  Ashantee,  West  Africa. 
Purpura  hasmastama  Linn.,  var..  Island  of  St.  Helena. 
Purpura  cinguJata  Lam.,  Cape  Town,  Cape  Good  Hope. 
Purpura  neritoideaJAun,,  Porto  Grande,  St.  Vincent  Islands 
Siatrum  noduloaumC.  B.  Ad.,  Porto  Grande,  St.  Vincent  Island. 
SUtrum  noduloaum  C.  B.  Ad.,  variety  or  new  species,  Porto  Grande,  St.  Vincent  Island. 
Hanella  argus  Gmel.,  Cape  Town,  Cape  Good  Hope. 
Cyprasa  apurca  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Strombus  hub<miua  Lam. 
Sirombuafaaciatus  Gmel. 

Sirombua  oaronaiua  Defranoe,  Porto  Grande,  St.  Vincent  Island. 
Cerithium  atratum  Brui^.,  Porto  Grande,  St.  Vincent  Island. 
Cerithium  vulgatum  Brug.,  Porto  Grande,  St.  Vincent  Island. 
Planaxia  lineatua  Da  Costa,  Porto  Grande,  St.  Vincent  Island. 
Vermetua  Adanaonii  Dandin.,  Porto  Grande,  St.  Vincent  Island. 
Vermetua  interliraiua  Steams  nom.  prov.  (perhaps  should  be  separated  and  placed  in  a 

new  genus),  Porto  Grande,  St.  Vincent  Island. 
lAitarina  atriata  King,  Fayal,  Azores  Islands;  Porto  Grande,  St.  Vincent  Island. 
Litiorinapulekella  Dkr.,  Porto  Grande,  St.  Vincent  Island ;  Ashantee. 
Liitarina  oingulifera  Dkr.,  no  locality,  probably  Cape  of  Good  Hope. 
Litl&rina  aoabra  Linn,  Ashantee,  West  Africa. 
Tectariua  miliaria  Q.  andG.,  Ascension  Island. 
Foaaarua  ambiguua  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Laniatea  sp.,  Cnnga,  West  Africa. 

Mippanyx  barbata  Sow.,  Porto  Grande,  St.  Vincent  Island. 
Drodhiia  radiana  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Naiioaforaia  Rve.,  Fayal,  Azores  Islands. 

lantkina  oommunia  Lam.,  Fayal,  Azores  Islands;  Porto  Grande,  St.  Vincent  Island. 
Pyramidella  dolabrata  Linn.,  a  variety  of  this,  possibly  a  new  species;  Porto  Grande, 

St.  Vincent  Island. 
Nerita  neritinoidea  Rve.,  Ashantee,  West  Africa. 
Nerita  AaoensioniM  Chem.,  Ascension  Island. 
Phaaianella  Capensia  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
Pkaaianella  pulla  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Phaaianella  neriHna  Dkr.,  Cape  Town,  Cape  Good  Hope. 
Paohypoma  tuber  Linn.,  T,  habitat  probably  Barbadoes. 
Oailinia  Tamai  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
Gibbula  Naaaavienaia  Chemn. 

Cribbula  umbilioaria  Linn.,  var.,  Porto  Grande,  St.  Vincent  Island* 
Oxyaiele Magit\fera  Lam.,  Cape  Town,  Cape  Good  Hope. 
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HaliotU  tiriaia  Lam.,  Fayal,  Asores  Islands. 
ItimreUa  alahaatriiea  Rve.,  Porto  Grande,  St.  Vincent  Island. 
FiasurelJa  muiaMlU  Sow.,  Cape  Town,  Cape  Good  Hope. 
PaUJla  Mortleii  Dronet. 

Patella  nwfioa  Linn.,  var.  and  Junior,  Fayal,  Azores  Islands. 
PaUXla  Gometii  Dronet. 
Patella  msfioa  Linn.,  Fayal,  Azores  Islands. 

Patella  Argeavillii  Krauss,  Island  St  Helena ;  Cape  Town,  Cape  Good  Hope. 
Patella  plumhea  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Patella  plieata  Bom.,  Porto  Grande,  St.  Vincent  Island. 
Patella  Banitmii  Dronet,  Cape  Town,  Cape  Good  Hope. 
PaUlla  oeulut  Bom.,  Cape  Town,  Cape  Good  Hope. 
Patella  eodtlear  Gmel.,  Cape  Town,  Cape  Good  Hope. 
Patella  pruinoea  Krauss,  Cape  Town,  Cape  Good  Hope. 
Patella  granularia  Linn. 

Patella  dentieulata  Mart.,  Cape  Town,  Cape  Good  Hope. 
Ckitim  (Stemoplax) purpuraacens  C.  B.  Ad.,  Barbadoes. 
CAttoii  ejfaneopnnetatue  Kranss. 

r  Chiton  capenetB  Gray,  var..  Cape  Town,  Cape  Good  Hope. 
Spirula/ragilis  Lam.,  Fayal,  Azores  Islands. 
Oetopue  sp.,  Ascension  Island. 

8qna  oJ^naliB  Linn.,  St.  Paul  de  Loanda,  West  Africa. 
Offrwi  mordax  Gould,  Ascension  Island. 
OBtreafMme  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Spomdjflue  faederopae  Linn.,  Porto  Grande,  St.  Vincent  Island. 
Spondylne  imhttaa  Bve.,  Ascension  Island. 
Peeten  mimiaeeme  Bve.,  Fayal,  Azores  Islands. 
Jsogmcmen  pema  Linn. 

T  leognomea  dentiferus  Kranss,  Ascension  Island ;  Porto  Grande,  St.  Vincent  Island. 
Mjftilue  atropurpwreua  Dkr.,  Fayal,  Azores  Islands. 
MfftUne  ovalU  Lam.,  Porto  Grande,  St.  Vincent  Island. 
MftUui  edulU  Linn,  t.  Cape  Town,  Cape  Good  Hope. 
MytUaa  MagellamieMe  Chemn.,  Cape  Town,  Cape  Good  Hope.  I 

lAikopkague  arUtatue  Sol.  ' 

lAtkopkagae  caudigerue  Lam.,  Porto  Grande,  St.  Vincent  Island.  I 

Drdseeneia  Jfricana  Van  Ben.,  Ashantee. 

Area  N<Me  Linn.,  Porto  Grande,  St.  Vincent  Island.  I 

Area  tdragoma  Poll.  I 

lArea  navieularle  Brog.,  Ascension  Island ;  Porto  Grande,  St.  Vincent  Island.  I 

Area  holoseriea  Bve,  Porto  Grande,  St.  Vincent  Island.  I 

Area  rhamhica  Bora.,  Porto  Grande,  St.  Vincent  Island.  ! 

Area  eeailie  Gmel.,  Porto  Grande,  St.  Vincent  Island;  Freetown,  Sierra  Leone;  Ash- 
antee. 
Peetmnemlus  violeeoeae. 

Peetuneulue  etellatue  Lam.,  Porto  Grande,  St.  Vincent  Island. 
Unio  Gaboonentii  Knster,  Cnnga. 
Cardita  ajar  Brag.,  Porto  Grande,  St.  Vincent  Island. 
Cardimm  ringme  Chemn.,  Porto  Grande,  St.  Vincent  Island ;  Ashantee. 
FesM  rmgoea  Deeh.,  Porto  Grande,  St.  Vincent  Island. 
Feims  etriaia  Gray.,  Ashantee. 
Cellieta  ckUme  Linn.,  Fayal,  Aaores  Islands. 
DetiMa  Orhigmyi  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
Dotimia  ieoeardia  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
DMiiHa  iwrrida  Bve. 
1  Bottaia  crkignyi  Dkr.,  Porto  Grande,  St.  Vincent  Island. 
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Dosinia  fibula  Rve.,  Porto  Grande,  St.  VinceDt  Island. 

Diplodonia  rotundaia  MtiU.,  Fayal,  Azores  Islands. 

Donax  rugoBus  Linn.,  Porto  Grande,  St.  Vincent  Island ;  St. PanI  de  Loanda. 

Maotra  Adansoni  Phil.,  Porto  Grande,  St.  Vincent  Island. 

Loripes  lacieus  Linn.,  Porto  Grande,  St.  Vincent  Island. 

Tellina  Madagascarietisis  Gmel.,  Porto  Grande,  St.  Vincent  Island. 

Tellina  incarnata  Linn.,  Fayal,  Azores  Islands. 

Insects. — ^The  Department  of  Insects  received  a  collection  from 
southern  and  western  Africa.  It  arrived  in  very  good  condition,  the 
lepidoptera  packed  in  papers,  and  the  remainder  of  the  material  in 
alcohol.  The  collection  comprised  some  250  si>ecies,  most  of  them 
represented  in  fair  series  and  representing  the  different  orders  in  the 
following  proportions : 

Lepidoptera  (40  species).  Hymenoptera  (25  species). 

Coleoptera  (74  species).  Diptera  (7  siiecies). 

Orthoptera  (4(5  species).  Myriapoda  (10  species). 

Psendoneuroptera  ( Ip  species).  Arachnida  ( 12  species). 
Hemiptera  (19  species). 

The  Mnsenm  collections  are  poor  in  the  faana  of  this  region,  and 
nearly  all  the  species  were  heretofore  unrepresented.  The  Hymenop- 
tera  have  been  sent  to  Mr.  W.  F.  Kirby,  of  the  British  Museum ;  the 
Orthoptera  to  M.  Henri  de  Saussnre,  of  Geneva,  Switzerland ;  the  He* 
miptera  to  M.  A.  Montandon,  of  Bucharest,  Boumania,  and  most  of  the 
Coleoptera  to  Dr.  David  Sharp,  of  Dartford,  England.  The  majority  of 
the  Lepidoptera  were  determined  in  Washington,  thanks  to  Mr.  Roland 
Trimen's  recent  monographs  of  South  African  Lepidoptera.  The  re- 
mainder of  the  Lepidoptera  have  been  sent  to  Bev.  W.  J.  Holland,  of 
Pittsburgh,  Pennsylvania.  The  Myriapoda  are  in  the  hands  of  Prof. 
L.  M.  Underwood,  of  Syracuse,  l^ew  York ;  the  Arachnida  have  been 
referred  to  Dr.  George  Marx,  of  Washington,  and  the  few  Diptera  have 
not  yet  been  disposed  of. 

The  following  statement  has  reference  to  the  Lepidoptera  and  Cole- 
optera, and  three  species  of  Hemiptera,  which  have  been  determined 
in  Washington : 

LEPIDOPTERA. 

Suborder  RHOPALOdfiRA. 

Family  Kympkatida. 

DanaU  ehrytippus  L.,  Tar.  doHppUi  Ring. 

Roland  Trimen,  Boath  African  Battertiies,  vol.  i,  London,  1887;  9  Bi>eciinenB 
from  Congo,  and  9  from  St.  Helena. 
DanaU  t^ryHppuM  L.,  yar.  aldppus  Cram. 

Trimen,  toceit.,  1  specimen,  Freetown. 
I>anaU  pUxippuB  Fab.,  3  specimens,  Fayal,  Acores. 
Acreea  korta  L. 

Trimen,  loe,  dL^  9  specimens.  Cape  Town. 
Aeraa  eucedon  L. 

Trimen,  loc.  ciLf  11  specimens,  Congo. 
Aorofa  ierena  Fab.,  var.,  1  specimen,  Congo. 
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FyrameiB  cardui  L.,  4  specimens,  Si.  Helena. 
PreeUavMttriB  Dru.,  2  specimens,  Freetown. 
Nepkis  marpessa  Hopffer. 

Trimen,  loc.  eiU,  1  specimen,  Freetown. 
Diadema  mUippus  L. 

Trimen,  loe.  dt,  3  specimens,  St.  Panl  de  Loanda ;  1  specimen,  Congo. 
Hamanumida  dadalut  Fab. 

Trimen,  loc.  eit.,  1  specimen,  Freetown. 
Hwrmm  eanU  Dra.,  1  specimen,  Freetown,  Sierra  Leone. 

Family  Papilionidm, 

Terias  (rf&topioa  Trimen. 

Trimen,  South  African  Butterflies,  vol.  iii,  London,  1889 ;   1  speciman,  Sierra 
Leone ;  4  specimens,  Congo ;  3  specimens,  Freetown. 
MylothrU  cAJom  Fab. 
MgloihrU  ritppellH  Koch. 

Trimen,  loe.  eit.,  2  specimens  ^  and  9 ,  Freetown. 
Mjfloikria  p<tppea  Cram.,  1  specimen  $ ,  Freetown. 
FiertB  gidica  Godart. 

Trimen,  loe.  df.,  S  specimens  <^  and  1  specimen  $ ,  Congo. 
Pieri$  Bceerina  Cram. 

Trimen,  loe,  dt.,  2  specimens  ^  and  9 ,  Porto  Grande ;  2  specimens  ^  and  9 ,  Congo.*^ 
ColUu  eUeira  L. 

Trimen,  loe.  dt,  1  specimen  9 ,  Cape  Town. 
Herpama  eripXiM  Godart. 

Trimen,  loe,iM.i  1  specimen  9 ,  Congo. 
TeraeoluB  evippe  L. 

Trimen,  loe.  df.,  2  specimens  S  i  St.  Paul  de  Loanda ;  1  specimen  ^ ,  Porto  Grande, 
Cai>e  Yerde  Islands. 
Tertteolus  ompkale  Godart. 

Trimen,  loe.  oii.,  2  specimens,  St.  Panl  de  Loanda. 
Teraeolu9  veata  Beiche. 

Trimen,  Zoe.  etf.,  1  specimen,  St.  Paul  de  Loanda. 
PopiUo  demoleuB  L. 

Trimen,  loe,  eit,,  2  specimens,  Congo ;  1  specimen,  Elmina,  Gold  Coast. 

Family  Hetperidw, 

Pterygo$pidea  fletut  Fab. 

Trimen,  loe.  d<.,  1  specimen,  Freetown ;  1  specimen,  Elmina,  Gold  Coast. 

Suborder  Hbtkrockra. 

Family  Zygcenidae. 

Euekromia/klvida  Butler. 

T^mos.  Ent.  Soc.  London,  1888,  p.  112;  2  specimens,  Freetown. 
MMiromia  ^Undent  Batler. 

Loo.  eit.,  p.  113 ;  1  specimen,  Freetown. 
i?«eftroaiMi  iperehiua  Cram. 

Three  specimens^  Freetown. 

imDETBRMINED. 

fleren  specimeiu  of  Diomala  and  nine  specimens  of  Heteroceo^ 


110  BEPOBT  OF  NATIONAL  MUSEUM,  1890. 

COLEOPTERA. 
Calo9oma  rugo$um  De  Geer. 

One  BpecimeD,  Porto  Qrande,  Cape  Verde  Islands. 
Anthia  lO-guttata  L. 

One  specimen,  Cape  Town. 
Cybisier  sencgalennn  Aabe. 

Sliarp's  Monograph  No.  1145,  1  specimen,  Congo. 
Cyhisier  tripunciatu$  01. 

Sharp's  Monog.  No.  1140,  31  specimens,  St.  Paul  de  Loanda. 
Cghiater  filieomU. 

Sharp's  Monog.  No.  111{9,  6  specimens,  Congo. 
Erelea  sUetious  L. 

Sharp's  Monog.  No.  1005, 5  specimens,  St.  Paul  de  Loanda. 
Dtxeafot  9uh9pino$ui  Klug. 

One  specimen,  St.  Panl  de  Loanda. 
Dineutes  aereus  King. 

One  specimen,  Freetown,  Sierra  Leone. 
BeroiUB  ouspidatus  Erichs. 

Wiegm.  Arch.,  1843,  1  specimen,  Congo. 
0iwi%8  0Un9  Mail. 

Two  specimens,  Fayal,  Azores. 
OymnopUurui  virens  Er. 

Fifteen  specimens,  St.  Paul  de  Loanda. 
Or}fcU9  hoM  Fab. 

One  specimen  ^ ,  Elmina,  Gold  Coast.    One  specimen  9 ,  St.  Paul  de  Loanda. 
TemnoThyneli%9  diana  Beauv. 

One  specimen,  Congo. 
Paeknoda  marginata  Dru. 

Fifteen  specimens,  Elniina,  Gold  Coast. 
HeUrorrhina  fMnoe9ro9  Gory  et  Perch. 

Two  specimens,  St.  Panl  do  Loanda. 
PKryneta  spijiator  Fab. 

One  specimen,  Congo,  58  species  unnamed. 

HETEROPTERA. 
Spkaeroooris  arguB  Dru. 

Two  specimens,  Congo. 
8phaerooor%9  oaettatuB  King. 

Forty-nine  specimens,  and  three  specimens  larva,  Congo. 
Hotea  gamffUB  Fab. 

Two  specimens,  Congo. 

Oeologt.— The  Department  of  Geology  received  a  specimen  of  ohal- 
copyrite  from  Ascension  Island ;  one  specimen  of  shell  limestone  from 
the  BarbadoeSy  and  several  pieces  of  lava  from  Porto  Grande  and 
Horta,  Fayal  Island,  Azores.  So  far  as  can  be  determined  by  simple 
microscopic  examination,  these  rocks  are  ordinary  basalts.  A  study  of 
thin  sections  with  a  microscope  might  lead  to  different  conclnsions,  bat 
these  can  not  be  well  prepared  at  present,  owing  to  the  unnsnal  press- 
are  in  other  directions.  This  work  will,  however,  be  nndertaken  at 
some  fatare  time. 

The  Department  of  Marine  Invertebrates  received  a  collection  of 
crastaceans,  echinoderms,  worms,  bryozoans,  sponges,  actinians,  and 
nallipore  oorals,  firom  Azores  and  Oape  Yerde  Islands. 
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The  Department  of  Comparative  Anatomy  receive<l  a  few  specimens 
of  alcoholic  birds  for  skeletons. 

The  Department  of  Birds  received  a  collection  of  dry  and  alcoholic 
birds,  a  report  npon  which  will  be  furnished  hereafter. 

A  collection  was  received  by  the  Department  of  Botany,  a  report 
upon  which  will  be  fnrnished  by  the  curator  as  soon  as  practicable. 

On  April  10, 1890,  Mr.  Brown  accompanied  an  exploring  expedition 
sent  by  the  British  South  African  Exploration  Company,  with  a  view  to 
opening  up  the  country  for  settlement,  toMatabela  and  Mashona  lands, 
abont  2,000  miles  from  Cape  Town,  and  near  the  Zambesi  Biver.  The 
expedition  consisted  of  two  hundred  wjiite  men  and  four  hundred 
negroes.  Excellent  facilities  for  collecting  were  fnrnished  by  Mr.  John- 
son, the  director  of  the  expedition,  who  also  kindly  offered  to  send 
specimens  of  natural  history  intended  for  the  National  Museum  tree  of 
charge  to  Kimberly,  by  the  company's  ox  teams.  The  (Government 
railway  has  also  offered  to  carry  collections  free  from  Eimberly  to  Cape 
Town.  Mr.Linley,  of  the  South  African  branch  of  the  New  York  Equitable 
Assurance  Association  in  Cape  Town,  kindly  volunteered  to  attend  to 
the  interests  of  the  National  Museum  in  Cape  Town,  and  arrangements 
have  been  made  with  the  taxidermist  of  the  South  African  Museum  in 
Cape  Town  to  repack  the  specimens  for  shipment  to  the  United  States, 

Incidentally  the  Museum  has  received,  through  Mr.  Brown,  several 
collections  of  African  material  from  private  individuals.  Bev.  G.  H.  B. 
Fisk  presented  an  excellent  series  of  living  tortoises  and  some  chame* 
leons.  Mr.  J.  H.  Brady  contribnted  a  series  of  South  African  coleop* 
tera.  Mr.  P.  McO  wan,  director  of  the  Botanical  Garden  at  Cape  Town, 
sent  to  the  Museum  bulbs  of  Arctapus  tfoAtfM^tw,  capsules  of  Unariapro* 
cumbensj  Unari  Burohelliij  and  Bogena  Umgiflara.  Mr.  Frye,  of  Cape 
Town,  presented,  through  Prof.  Cleveland  Abbe,  a  collection  of  natural 
history  specimens,  including  a  series  of  antelope  horns.  The  superin- 
tendent of  the  Kimberly  Diamond  Mines  presented  to  the  Smithsonian 
Institution  some  specimens  of  the  rocks  in  the  gold  mines.  Dr.  C.  H. 
White,  of  the  United  States  stcatier  Penaaoolaj  collected  insects  for  the 
Museum  at  Cape  Ledo.  Offers  to  3xchange  birds  and  mammals  were 
also  proposed. 

Reference  was  made  in  the  report  for  1889*  to  the  valuable  collections 
obtained  in  Morocco  for  the  National  Museum  by  Mr.  Talcott  Williams, 
and  a  preliminary  report  npon  the  work  which  he  accomplished  was 
published  in  the  same  place.  It  was  hoped  that  it  would  be  possible  to 
publish  in  this  report  a  full  8^ateroent  of  what  has  been  accomplished. 
This  can  not  be  done  until  the  specimens  have  been  unpacked  and  dis* 
cributed  in  the  Museum  and  a  list  made  of  them.  Unfortunately  Mr. 
Williams  has  not  yet  been  able  to  attend  to  this. 

The  following  information  relating  to  his  work  has  been  gathered  fh>m 

*  pp.  144-146, 
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letters  received  from  Mr.  Williams  since  the  report  for  1889  went  to 
press: 

Five  sheets  of  a  Berber  manascript  were  purchased.  These  manu- 
scripts are  very  rare.  Neither  the  Madrid  Boyal  Library  nor  the  Brit- 
ish Museum  owns  one,  and  the  Biblioth^ue  Nationale  at  Paris  has  only 
two.  These  sheets  are  portions  of  one  of  a  number  of  translations  of 
Moslem  law  into  the  Berber,  made  probably  in  the  thirteenth  century. 
During  the  Arab  renaissance,  which  attended  the  founding  of  the 
Sheriflan  dynasties,  these  Berber  books  were  destroyed,  on  the  ground 
that  the  law  could  be  written  only  in  Arabic. 

The  botanical  collection  consists  of  about  300  plants,  all  of  which,  ex- 
cept 4  or  5,  are  phenagamous.  Mr.  Williams  made  no  effort  to  identify 
the  species,  but  has  expressed  his  willingness,  after  this  has  been  done 
and  the  results  published,  to  contribute  a  paper  indicating  their  distri- 
bution and  the  changes  observed  in  the  fauna  of  the  region  while  pass- 
ing from  one  elevation  or  one  formation  to  another.  Fossils  were  ob- 
tained at  Azigen,  near  Wazan,  a  place  whose  geological  horizon  has  not 
before  been  determined ;  concretions  from  Fez  from  the  only  formation 
near  the  place ;  fossils  from  encrinal  limestone  at  Yolubilis,  confirming 
previous  conclusions;  and  a  number  of  recent  fossil  shells  from  Wady 
Ghifrat  i^oftP  Azila,  extending  the  area  of  the  quaternary  formation 
already  observed  near  Tangier.  These  fossils  add  nothing  particularly 
new  to  the  observations  already  made  by  Mourlon,  Maw,  and  Yelain,  but, 
since  so  few  fossils  have  been  found  in  Morocco,  these  will  be  valuable. 

A  valuable  collection  of  ethnographical  material  was  gathered  in 
Morocco.  Mr.  Williams  states  that  for  $100  he  can  have  delivered  in 
Washington  the  complete  household  equipment  of  a  city  and  village 
family. 

The  costume  of  a  city  woman  of  Fez,  a  villagers  costume,  and  also  the 
costume  of  a  man  and  woman  of  the  mountain,  representing  both  the 
Berber  and  mountain  villagers,  were  obtained.  The  city  male  and 
female  costumes  of  Tangier  are  already  in  the  Museum.  The  male  cos- 
tume in  Fez  and  Tangier  is  similar,  but  the  female  costume  differs  in 
many  ways.  The  Jewish  costume  of  northern  Morocco  is  one  of  the 
most  elaborate  in  the  world.  It  is  a  most  interesting  survival  and  rap- 
idly growing  rare.  The  complete  costume,  with  its  heavy  embroidery, 
costs  $250.    This  estimate  allows  for  paste  jewelry  in  the  costume. 

Northern  Morocco  is  inhabited  by  four,  if  not  five,  races — the  Moor 
proper,  often  of  primitive  Arab,  Berber,  or  Spanish  descent;  the  Arab, 
either  wandering  or  sedentary  in  villages  and  cities;  the  Berber,  or 
Biff,  in  villages,  in  colonies  in  the  cities,  and  in  some  cases,  as  at  Tan- 
gier and  Tetuan,  intermingled  with  the  urban  population;  and  the  Jew, 
for  the  most  part  Spanish,  inhabiting  a  separate  quarter  in  each  city. 

The  pottery  collection  was  made  with  the  special  design  to  include 
all  the  wares  in  ordinary  use  between  Tetuan  and  Fez.  The  pottery  of 
Spain  and  Morocco  are  closely  related,  and  Spanish  patterns  are  still 
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in  ase  at  Fez.  Between  Spain  anil  Persia  are  located  about  a  score  of 
pottery  centers,  which  show  the  steps  of  development  from  the  old 
Spanish  and  Moorish  patterns. 

Mr.  Williams  sug^gests  the  wisdom  of  beginning  at  once  a  collection 
of  local  folk  pottery,  the  varieties  of  which  are  fast  becoming  extinct, 
owing  to  the  introdnction  of  machinery-made  wares.  It  would  proba- 
bly cost  from  $1,000  to  $1,200  to  obtain  a  complete  representation  of 
local  pottery  all  over  the  Mediterranean  region.  The  country  lying 
between  Persia  and  Burmah  represents  another  pottery  basin.  No 
Earopeau  museum  has  endeavored  to  make  a  collection  of  local  folk 
pottery  now  in  use  in  these  countries  save  one  or  two  in  Germany,  and, 
while  such  a  collection  would  cost  but  a  small  sum  now,  it  will  soon 
become  impossible  to  acquire  one  at  any  price.  Mr..  Williams  suggests 
the  following  places  from  which  to  purchase:  Oranada,  Valencia,  Bar- 
celona, Catalonia,  two  points  in  Sicily,  Bhodes,  Dardanelles,  Damietta, 
Upper  Kile,  Brusa,  Damascus,  Aleppo  or  Oorfa,  Diarbekir,  Bagdad, 
Erzeroum,  Tabreez,  Ispahan,  Shiraz,  and  some  inland  points  in  Algeria, 
Sfax,  Tunis,  Tripoli,  and  Benghazi.  The  collection  should  be  made 
under  careful  direction,  so  as  to  procure  pieces  of  like  use,  but  of  diifer- 
eut  pattern. 

Twenty-four  musical  instruments  were  secured,  among  them  six  vari- 
eties of  the  gimbrede,  two  oods,  a  rabab,  a  canoon,  three  varieties  of 
the  shebab,  two  ghitas,  a  zemmar,  a  lira,  four  varieties  of  drum,  two 
varieties  of  castanets,  and  some  whistles.  Photographs  illustrating 
the  manner  of  playing  these  instruments  were  also  obtained.  Mr. 
Williams  has  kindly  offered  to  prepare  a  short  paper,  giving  the  name 
and  parts  of  each  instrument,  its  habitat  and  manner  of  playing,  its 
compass,  and  a  comparison  between  it  and  other  oriental  instruments. 

Articles  illustrating  light,  fire,  and  the  industry  of  comb-making  and 
numerous  household  utensils  were  secured. 

It  may  be  safely  asserted  that  this  collection,  taken  as  a  whole,  is  one 
of  the  most  interesting  of  its  kind  that  the  Museum  has  ever  received, 
and  the  sincere  thanks  of  the  Smithsonian  Institution  are  due  to  Mr. 
Williams  for  the  energetic  and  intelligent  manner  in  which  he  has  ac- 
complished his  mission. 

Dr.  W.  H.  Bush,  of  the  nautical  school  ship  Saratoga^  has  consented 
to  collect  mollusks  and  other  marine  invertebrates  during  his  expedition 
to  the  Azores,  Madeira,  and  the  English  Ohannel.  Two  dredges,  courte- 
ously lent  by  Col.  Marshall  McDonald,  U.  S.  Commissioner  of  Fish- 
eries, have  been  placed  in  his  hands  to  aid  him  in  his  work  of  collecting 
for  the  National  Museum.  The  attention  of  Dr.  Eush  has  been  espe- 
cially called  to  the.desirability  of  obtainingsea-urchins,  star-fishes,  coral, 
and  crustaceans. 

Mr.  J.  B.  Iddings,  of  the  U.  S.  Geological  Survey,  has  expressed  his 
willingness  to  bear  in  mind  the  interests  of  the  National  Museum,  as 
H.  Mis.  129,  pf.  2 8 
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far  as  geological  material  is  concerned,  daring  his  visit  to  Yesavias, 
Lipari,  Stromboli,  Etna,  and  other  interesting  localities. 

Mr.  E.  M.  Aaron,  Secretary  of  the  Executive  Committee  of  the  Ameri- 
ican  Entomological  Society,  has,  through  Prof.  0.  V.  Biley,  announced 
his  intention  to  visit  Jamaica,  and  perhaps  Vera  Oruz,  for  the  purpose 
of  making  collections  of  insects.  In  a  letter  to  Professor  Biley  in  ref- 
erence to  his  plans,  he  expresses  the  general  hope  that  he  may  be  able 
to  present  to  the  National  Museum  a  part  of  his  collections.  It  was 
not  possible  to  ofifer  Mr.  Aaron  a  commission  to  collect  for  the  Museum. 
He  has,  however,  been  informed  that  biologic  material  in  any  orders 
where  the  life  history  of  each  species  is  represented,  will  be  acceptable, 
as  well  as  any  good  specimens  of  species  of  the  families  CoceidWj  Psyl- 
lidce^  and  AleurodidcBj  Skud  of  all  families  of  parasitic  Hymeuoptera. 

Mr.  O.  E.  Orcutt,  of  San  Diego,  Oalifornia,  who  since  1880  has 
presented  to  the  National  Museum  about  thirty  collections,  including 
specimens  of  reptiles,  mammals,  insects,  moUusks,  birds,  fossils,  and 
ethnological  objects,  has  been  furnished  with  copper-tanks,  jars,  and 
alcohol  to  be  used  in  preserving  specimens  which  he  may  collect  during 
his  expedition  to  the  Colorado  desert  and  the  Gulf  of  California,  for 
which  regions  he  started  on  January  1, 1890,  with  the  expectation  of 
spending  four  months  in  collecting  specimens. 

Mr.  A.  J.  Miller,  of  Evansville,  Indiana,  who  in  a  letter  dated  July 
8,  1889  states  that  he  has  discovered  a  buried  city  in  Honduras,  has 
invited  the  Smithsonian  Institution  to  join  with  him  in  carrying  on  the 
work  of  exploration  and  excavation.  It  was  not  possible  to  furnish 
the  desired  sum  of  money.  Mr.  Miller  was  informed,  however,  that 
the  National  Museum  would  be  glad  to  purchase  from  the  antiquities 
obtained  from  the  ruins  such  objects  as  might  be  deemed  desirable  for 
addition  to  the  collections. 

Mr.  Henry  W.  Elliott,  for  many  years  connected  with  the  Alaska 
Commercial  Company,  has  offered  to  collect  specimens  of  fur-seal,  fishes, 
and  marine  invertebrates  during  his  visit  this  summer  to  the  Seal- 
Islands  of  Alaska  upon  business  connected  with  the  United  StatesGov- 
ernmeut.  His  offer  has  been  accepted.  Mr.  Elliott  left  for  Alaska  on 
April  24.  Through  the  courtesy  of  the  Secretary  of  the  Treasury, 
arrangements  have  been  made  for  shipping  a  supply  of  alcohol  to  the 
Seal  Islands  for  Mr.  Elliott's  use  in  preserving  specimens.  Mr.  William 
Palmer,  of  the  National  Museum,  has  been  detailed  to  accompany  Mr. 
Elliott.  In  the  next  report  will  be  published  a  list  of  specimens  ob- 
tained by  Messrs.  Elliott  and  Palmer. 

collector's  outfits. 

With  a  view  to  facilitating  the  work  of  those  who  have  expressed 
their  willingness  to  collect  specimens  for  the  Museum,  as  well  as  those 
who  have  b.eeji  sent  out  as  collectors  by  the  Museum,  outfits  of  app ara- 
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tos,  tanks,  alcohol,  etc.,  have  been  famished.    Daring  the  year  1889-'90 
the  following  collectors  have  been  supplied : 

1S89. 

October  1. — ^Mr.  William  Harvey  Brown,  of  the  liirational  Maseuni, 
who  was  appointed  naturalist  on  the  United  States  Eclipse  Expedition 
to  Sonth  Africa,  was  supplied  with  a  large  outfit,  including  tanks,  al- 
cohol, jars,  oil,  linen,  tools,  guns  and  ammunition,  to  be  used  in  collect- 
iog  natural  history  specimens.  Several  collections  of  fishes,  shells,  and 
marine  invertebrates  from  the  Azores  have  been  received. 

November  12. — Mr.  Frank  Burns,  of  the  U.  S.  Geological  Survey, 
kindly  ofTered  to  collect  shells  and  birds  in  Florida.  An  outfit  has 
been  sent  to  him,  including  tanks,  alcohol,  and  shellac.  One  wood- 
pecker, 8  specimens  of  shells  from  Chattahoochee  Station,  and  21  shells 
from  the  Kitchen  midden  at  Alum  BlufGs  have  been  received. 

December  17. — Mr.  John  O.  Tolman,  collector  of  customs  at  Kadiak, 
Alaska,  has  expressed  his  willingness  to  collect  birds,  shells,  and  plants 
in  that  vicinity  for  the  National  Museum.  He  has  been  supplied  with 
cotton,  dissecting-tools,  etc.  Unfortunately,  however,  owing  to  ill- 
health,  he  has  been  compelled  to  defer  his  work.  >  He  has,  therefore, 
placed  the  outfit  in  the  hands  of  Mr.  W.  J.  Fisher,  who  has  been  for 
many  years  a  generous  collector  for  the  Smithsonian  Institution.  Mr. 
Fisher  has  been  requested  to  collect  ethnological  specimens,  and  to 
endeavor  to  complete,  as  far  as  possible,  our  collections  of  the  fauna 
and  flora  of  Alaska.  Mr.  Tolman  intends,  however,  to  send  a  collec- 
tion of  bird's  skins. 

December  27. — Dr.  John  I.  Northrop,  of  Columbia  College,  New  York, 
who  sailed  in  January  for  the  Bahama  Islands,  has  kindly  offered  to 
present  a  duplicate  series  of  specimens  of  marine  invertebrates  and 
fishes  from  the  Bahamas  to  the  Smithsonian  Institution.  An  outfit, 
including  tanks  and  tags,  has  been  sent  to  him.  He  expects  to  collect 
star-fishes,  sea-cucumbers,  small  corals,  and  shore  species  of  fishes. 

1890. 

January  6.— Mr.  C.  B.  Orcutt,  of  San  Diego,  California,  having 
arranged  for  an  expedition  to  the  Colorado  Biver  and  the  Gulf  of  Cali- 
fornia, kindly  offered  to  collect  shells,  fishes,  reptiles,  and  plants  from 
that  regrion.  An  outfit,  consisting  of  tanks,  tank- boxes,  alcohol,  butter- 
jars,  padlocks,  and  a  small  seine,  was  sent  to  him  at  Yuma,  Arizona. 
On  September  23,  3  cans,  containing  31  specimens  of  reptiles,  snakes, 
and  lizards,  were  received  from  him.  Mr.  Orcutt  has  already  donated 
26  collections  to  the  National  Museum. 

January  7. — Bev.  F.  Gardiner,  jr.,  who  sailed  from  Newport  News, 
Virginia,  for  the  West  Indies,  in  February,  was  supplied  with  tanks, 
tank-boxes,  alcohol,  tin-tags,  etc.,  for  the  purpose  of  collectiog  natural- 
history  specimens.  Two  tank-boxes,  containing  alcoholic  specimens  of 
fishes,  have  already  been  received. 
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January  25. — Aq  outfit,  inclading  tanks,  tank-boxes,  alcohol,  etc., 
has  been  forwarded  to  Mr.  J.  Francis  Le  Baron,  Superintendent  of  the 
Nicaragua  Canal  Construction  Company,  at  San  Juan  del  Norte,  Nica- 
ragua, for  the  collection  of  reptiles  and  insects.  Several  bottles  of 
alcoholic  specimens,  principally  snakes  and  insects  collected  in  Nicara- 
gua and  Costa  Bica,  have  been  received.  Mr.  Le  Baron  has  for  more 
than  twenty  years  taken  a  great  interest  in  the  welfare  of  the  National 
Museum,  having  since  1867  been  a  contributor  to  the  collections  from 
the  New  England  States  and  Florida.  Since  the  transmission  of  the 
outfit,  the  Museum  has  been  informed  that  Mr.  Le  Baron  has  severed 
his  connection  with  the  company.  His  outfit  has  been  turned  over  to 
Mr.  Menocal,  who  has  kindly  consented  to  carry  on  the  work  of  collect- 
ing specimens* 

February  14.— Mr.  C.  H.  Eigenmann,  of  San  Diego,  California,  con- 
templating a  journey  to  Wood's  Holl,  offered  to  spend  two  or  three 
weeks  in  collecting  natural  history  specimens  between  Yuma  and  St. 
Louis,  along  the  Texas  Pacific  and  Iron  Mountain  routes,  and  on  his  re- 
turn between  New  Orleans,  Houston,  San  Antonio,  and  Northeastern 
Mexico.  A  collecting  outfit  was  forwarded  to  him.  A  tank  has  been 
received  from  him  containing  alcoholic  specimens  of  fishes,  moUusks, 
crabs,  and  shrimps. 

March  13. — Mr.  Henry  D.  Woolfe,  who  went  to  Point  Barrow,  Alaska, 
in  the  employment  of  the  Pacific  Steam  Whaling  Company,  has  kindly 
offered  to  continue  to  collect  birds'  skins,  insects,  fossils,  mammals, 
minerals,  fishes,  and  ethnological  specimens.  An  outfit  has  been  for- 
warded to  him,  in  care  of  the*Pacific  Steam  Whaling  Company,  in  San 
Francisco.  He  has  already  made  large  collections  for  the  National 
Museum. 

April  24.— Dr.  William  H.  Bush,  of  the  United  States  Naval  Hospi- 
tal, Philadelphia,  Pennsylvania,  who  accompanied  the  school  ship  Sar- 
atoga on  its  recent  trip  to  the  Azores  and  the  English  coast,  has  offered 
to  make  a  collection  of  fishes  for  the  National  Museum.  For  this  pur- 
pose dredging-nets  have  been  sent  to  him. 

April  25. — ^The  collecting  outfit  which  had  been  placed  at  the  disposal 
of  Ensign  W.  L.  Howard,  has  been  transferred  to  Mr.  Henry  W.  Elliott, 
to  be  used  for  the  preservation  of  the  smaller  specimens  obtained  dur- 
ing his  visit  to  Alaska.  Mr.  Elliott  was  also  supplied  with  a  large 
outfit,  including  cotton-batting,  alum,  arsenic,  etc.  Twenty-two  pack- 
ages of  specimens  have  been  received,  but  have  not  yet  been  examined. 
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By  Ons  T.  Mason,  Curator, 


The  first  three  months  of  the  fiscal  year  were  spent  in  studying 
anthropological  collections  in  Enrope,  and  especially  at  the  Paris 
Exposition,  during  the  sessions  of  the  Tenth  International  Congress  of 
Anthropology  and  Prehistoric  Archaeology. 

In  the  British  Museum  a  large  amount  of  new  space  has  been  added 
to  the  Department  of  Ethnology  by  the  removal  of  the  Natural  His- 
tory Department  to  South  Kensington.  The  method  of  installation 
is  ethnographic,  or,  more  properly,  topographic.  It  is  not  possible 
here  to  enlarge  upon  the  richness  of  this  material.  The  method  of 
cataloguing  is  worthy  of  imitation.  Each  specimen  is  accompanied 
by  a  large-sized  catalogue  card,  which  bears,  in  addition  to  ample  de- 
scription and  identification,  a  good  drawing.  Mr.  G.  H.  Beede,  the 
assistant  keeper,  is  preparing  a  new  edition  of  <<  Notes  and  Queries  for 
Anthropological  Observers,"  to  be  published  by  the  British  Association 
for  the  Advancement  of  Science.  This  little  manual  is  put  into  the 
hands  of  travelers,  missionaries,  and  government  officials  who  journey 
in  foreign  parts.  The  first  edition  elicited  much  material  and  informa- 
tion for  the  British  museums.  My  stay  at  the  College  of  Surgeons 
was  brief.  The  removal  of  Professor  Flower  to  South  Kensington 
and  the  absence  of  Dr.  Garson  from  the  city  deprived  me  here 
of  that  intelligent  guidance  which  reveals  the  genius  of  a  museum. 
At  South  Kensington,  as  is  well  known,  the  arrangement  of  material 
is  topical  in  its  primary  concept,  the  whole  being  officially  connected 
with  the  English  system  of  technical  instruction.  As  soon  as  an  idea, 
a  series  of  objects  belonging  to  a  class  or  to  a  country,  or  to  botb,  is 
safficiently  worked  out,  the  material  is  placed  on  exhibition  in  excellent 
shape,  and  a  hand-book  catalogue  is  prepared.  This  system  is  worthy 
of  imitation,  and  many  of  its  features  already  appear  in  the  U.  S. 
National  Museum. 

The  unit  system  of  interchangeable  tablets,  trays,  boxes,  sliding 
drawers,  and  screens  is  the  perfection  of  installation.  In  carrying  out 
its  plan  thaKensingston  Museum  does  not  scruple  to  use  copies  and  pic- 
tares  of  type  forms  which  are  not  procurable;  and  large  series  of  elec* 
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trotjpe  aud  other  reproductions  are  furnished  to  other  establishments. 
I  had  the  great  pleasure  of  examining  the  art  work  of  prize  scholars  in 
the  public  schools  of  Great  Britain,  set  up  in  a  large  gallery  at  Ken- 
sington.  I  must  not  neglect  to  mention  the  India  Museum,  which  is 
very  near  to  the  South  Kensington,  containing  the  spoils  of  the  Orient. 
My.  visit  to  this  charming  place  was  made  very  instructive  and  delight- 
ful by  the  courtesy  of  the  keeper,  Mr.  C.  Purdon  Clarke.  In  a  collection 
devoted  to  a  single  region,  the  national  as  well  as  the  ethnic  idea  is 
sufficiently  promiueuty  primd  facie.  The  keeper,  therefore,  has  only 
the  notion  of  effect  to  study.  In  the  India  Museum  it  is  found  most 
convenient  to  arrange  by  material  and  style  of  treatment;  and  the 
visitor,  therefore,  especially  the  expert  and  the  specialist,  may  study 
jade  or  metal  or  textile  without  embarrassment  or  distraction.  The 
plan  of  the  Metropolitan  Museum  of  Art  in  New  York  is  somewhat  sim- 
ilar to  that  of  this  great  collection. 

The  Tower  of  London  is  now  a  great  museum  ddvoted  to  the  custody 
of  the  crown  jewels  and  of  an  unparalleled  collection  of  armor  and  small 
arms.  In  this  place,  as  in  many  other  European  galleries,  the  history 
of  the  building  adds  dignity  and  interest  to  the  material.  But  in  tbe 
construction  and  furnishing  of  new  establishments  little  will  be  found 
here  to  imitate.  The  illumination,  stairways,  convenience  of  floor 
space,  cases,  and  fixtures  are  all  as  bad  as  they  could  well  be  for  pur- 
poses of  exhibition. 

The  Anthropological  Institute  holds  its  sessions  in  the  building  of 
the  Zoological  Society,  but  the  month  of  August  found  the  members  all 
scattered,  so  that  the  curator  had  small  opportunity  for  studying  the 
practical  methods  of  the  society. 

During  my  stay  in  London  I  paid  several  visits  to  Prof.  A.  H.  Eeane, 
for  the  purpose  of  inspecting  his  summary  of  ethnology.  Such  a  syn- 
opsis is  most  desirable,  and  I  am  extremely  anxious  to  see  Professor 
Keane's  work  in  print. 

It  was  my  pleasure  to  spend  a  day  in  the  anthropological  portion  of 
the  Oxford  Museum.  A  galleried  annex  to  the  natural  history  build- 
ing has  been  fitted  up  for  the  reception  of  the  Lane- Fox  collection.  In 
this  museum  can  be  seen  the  best  example  of  a  topical  arrangement,  the 
purpose  being  in  each  alcove  or  range  to  show  how  the  inventive  genius 
of  man  may  have  passed  from  one  stepping-stone  to  another  in  every 
type  of  tool,  or  weapon,  or  art-production. 

Three  motives  impelled  the  curator  to  visit  Paris  in  the  month  of 
August ;  namely,  the  Exposition,  the  Congresses,  and  the  resources  of 
anthropological  study  of  permanent  value  there.  The  science  of  an- 
thropology is  well  organized  in  Paris,  both  as  regards  resources,  such  as 
museums,  laboratories,  libraries,  journals,  instrument  factories,  and  pub- 
lishing-houses, and  as  regards  men  and  organizations.  The  museums 
represent  the  whole  science  of  man's  natural  history,  to  wit: 
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Mas^e  St.  Germain,  devoted  to  the  palseolitliic,  neolithic,  bronze,  and 
early  Christian  period  of  France  down  to  the  tenth  centnry. 

Mas4e  Cluny,  devoted  to  Mediaeval  France. 

Mus^e  du  Trocad^ro,  devoted  to  the  races  of  men  and  their  arts.  It 
is  the  ethnographic  museum  of  Paris,  corresponding  to  the  British 
Masenm,  and  that  of  Copenhagen. 

Mns<§e  Carnavalet,  devoted  to  the  history  of  Paris. 

Mus^e  Onimet,  devoted  to  the  history  of  religion. 

Musee  da  Loavre,  devoted  to  classic  art  and  archaeology,  painting, 
ceramics,  metalhirgy,  and  art  decorations  in  precious  materials. 

Mus^e  d'Artillerie,  arms  and  armor. 

Conservatoire  des  Arts  et  Metiers,  repository  of  all  that  relates  to 
machinery  and  human  industry. 

Conservatoire  de  Musique,  in  which  the  musical  apparatus  of  the 
world  is  displayed. 

The  Jardin  des  Plantes,  presided  over  by  M.  de  Quatrefages,  the 
Nestor  of  French  scientists,  affords  the  best  opportunity  of  studying  the 
comparative  anatomy  of  man  and  his  relations  to  geological  history. 
Here  are  to  be  seen  celebrated  crania,  the  Naulette  jaw,  and  skeletons 
of  the  extinct  mammals  found  associated  with  human  remains,  and  all 
that  concerns  human  technique  in  vegetal  substances.  The  result  of 
the  work  of  M.  Gaudry  among  the  Tertiary  mammals  is  here  displayed. 

In  a  separate  building  in  the  Latin  quarter  are  the  Musde  Broca,  the 
Laboratoire  d' Anthropologic,  the  Ecole  d' Anthropologic,  and  the  Soci6t6 
d' Anthropologic.  The  first  three  constitute  the  Institut  d' Anthropo- 
logic. (La  Soci^t^,  rficole  et  le  Laboratoire  d' Anthropologic  de  Paris 
k  FExposition  Universelle  de  1889,  Paris — Imprim.  Bennies.) 

The  vast  collections  of  literature  amassed  by  Broca,  by  the  Soci^t^ 
d' Anthropologic  and  in  connection  with  the  Institut  d' Anthropologic,  are 
united  in  a  single  library  of  great  value  in  the  hall  of  the  Socii^te  d'An- 
throiK)logie.  In  all  the  museums  above  enumerated  are  excellent  libra- 
ries of  books  and  portfolios,  and  guide-books  germane  to  their  respect- 
ive collections.*  There  is  no  better  place  to  study  the  entire  body  of 
literature  relating  to  the  natural  history  of  man  than  in  the  Biblioth^que 
Nationale.  The  publishing-houses  of  Masson  pour  forth  a  constant 
stream  of  new  books  upon  the  same  subject,  and  even  upon  the  bridges 
of  Paris  one  may  provide  himself,  at  moderate  cost,  with  an  excellent 
collection  of  rare  and  useful  books  relating  to  man. 

The  Exposition  and  the  Congresses  may  be  mentioned  in  conjunction. 
A  detailed  statement  in  regard  to  them  will  be  deferred  until  after  the 
account  of  the  perpetual  resources  of  Paris,  because  to  the  eye  of  the 

*  The  publications  are :  BnUetins  de  la  Socidt^  d'Anthropologie  de  Paris ;  L'An* 
tbropologie,  founded  in  1889  by  tbe  union  of  Matdriauz,  Revue  d'Antbropologie,  and 
KcTue  d'Ethnographie ;  Annales  du  Mus^e  Guimet;  Revue  de  THistotre  des  Kelig- 
ioD8.  M^Iusine;  Revue  des  Traditions  Populaires:  Criminologie ;  Revue  de  Lin- 
gnistiqne. 
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antbropologist  the  whole  Exposition  seemed  to  have  been  arranged  for 
his  special  pleasure  and  profit. 

There  is  no  doabt  that  the  institutions  of  Paris  above  described,  and 
the  men  most  concerned  in  them,  had  a  commanding  influence  in  shap- 
ing and  arranging  much  of  the  great  Exposition.  Owing  to  this  living 
connection  between  men  and  things,  the  glory  of  the  French  Exposition, 
which  elevated  it  above  its  predecessors,  consisted  largely  in  its  Con- 
gresses, one  hundred  and  twenty  of  which  were  held  between  May  and 
October.  Every  one  of  them  was,  to  the  writer's  mind,  intensely  anthro  • 
pological,  relating  to  the  history  and  the  natural  history  of  invention. 
But,  omitting  all  of  those  that  were  especially  practical,  there  was  a 
series  which  covered  the  whole  ground  of  the  science  of  man,  his  embry- 
ology, anatomy,  anthropometry,  physiology,  psycho-physics,  psychol- 
ogy, language,  race,  primitive  art,  institutions,  customs,  laws,  philos- 
ophy, conduct,  religion,  and  distribution  in  time  and  place,  as  the  fol- 
lowing titles  will  show : 

June  24-29. — Protection  of  Works  of  Art  and  of  Monuments. 
August  4-11. — Hygiene  and  Demography. 
August  5-11.— Physiological  Psychology. 

August  8-15. — French  Association  for  the  Advancement  of  Science. 
August  10-17. — Criminal  Anthropology. 

August  19-26.— Anthropology  and  Prehistoric  ArchsBology,  Ethnography,  Popular 
Traditions. 

At  least  one  year  before  the  1st  of  September,  1889,  the  executive  com- 
mittee of  the  Congr^s  International  d' Anthropologic  et  d'Arch^ologie 
Pr6historique  sent  circulars  to  anthropologists  inviting  them  to  attend 
the  session  in  Paris  and  begging  their  cooperation.  In  the  spring  of 
1889  the  committee  of  the  Exposition  on  Congresses  assigned  the  days 
and  places  of  meeting  for  each,  chiefly  in  the  rooms  of  the  university  and 
colleges  in  the  Latin  quarter,  because  the  regular  lectures  would  be  in- 
termitting during  the  vacation. 

The  committee  of  the  Congress  of  Anthropology  was  then  able  to 
send  out  a  definite  programme.  The  plan  of  procedure,  after  the  usual 
routine  of  organization,  was  to  hold  sessions  in  the  University,  and  then 
adjourn  each  day  to  one  of  the  celebrated  collections  of  the  city  or  to 
one  of  the  anthropological  sections  of  the  great  Exposition  under  the 
guidance  of  some  one  perfectly  familiar  with  the  material. 

The  questions  discussed  in  the  Congress  were  the  following : 

(1)  Erosion  and  filling  of  valleys  and  filling  of  caverns,  both  in  thoir 
relation  to  the  antiquity  of  man. 

(2)  Periodicity  of  glacial  phenomena. 

(3)  Arts  and  industries  in  the  caverns  and  in  the  alluvium.  Value 
of  paleontological  and  archsBological  classifications  applied  to  the  qua- 
ternary epoch. 

(4)  Chronological  relations  between  the  ages  of  stone,  bronze,  and 
iron. 
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(5)  BelatioBS  between  the  ci^lizations  of  Hallstadt  and  other  stations 
in  Danbes  and  those  of  Mycense,  Tirhyns,  Issarlik,  and  the  Cancasns. 

(6)  Critical  examination  of  crania  and  other  human  bones  alleged 
to  have  been  found  in  the  quaternary  during  the  last  fifteen  years. 
Ethnic  elements  peculiar  to  the  different  ages  of  stone,  bronze,  and 
iron  in  central  and  western  Europe. 

(7)  Ethnographic  survivals  which  throw  light  upon  the  social  con- 
dition of  primitive  populations  in  central  and  western  Europe. 

(8)  How  far  do  archsBologio  or  ethnographic  analogies  authorize  the 
hypothesis  of  prehistoric  consanguinity  or  of  migrations  t 

The  thoroughness  of  this  work  may  be  imagined  irom  the  following 
list  of  guides  and  lecturers : 

Jardin  des  Plantes,  MM.  Quatrefages,  Gaudry,  and  Hamy ;  Palais 
de  Justice,  M.  Alphonse  Bertillon ;  Laboratoire  d' Anthropologic,  MM. 
Manouvrier  and  Ghudzinski ;  Musee  St.  Germain,  MM.  Bertrand  Mor- 
tillet,  Beinach;  Ghellian  Collection,  M.  d'Acy:  Collections  in  the  Ex- 
position, MM.  Topinard,  Cartailhac,  Piette,  Yaldemar  Schmidt,  Marquis 
de  Nadaillac. 

Besides  the  anthropological  exhibits  in  the  Palais  de  I'Industrie,  much 
material  relating  toour  special  subject  was  to  be  seen  in  the  colonial  and 
foreign  pavilions,  such  as  those  of  Finland,  Mexico,  Ecuador,  Nicaragua, 
Venezuela,  Colombia,  Hawaii,  Portugal,  New  Guinea,  Transvaal,  Al- 
geria, Tunis,  Anam  and  Tonkin,  French  India,  Tahiti  and  French 
Oceanica,  New  Caledonia,  Guiana,  Senegal,  Gabon,  Congo,  Guadeloupe 
(Gnesde),  Cambodia,  Cochin  China,  and  Java. 

A  portion  of  the  space  near  the  Invalides  was  set  apart  for  the  exhi- 
bition of  African  and  Franco-Indfian  natives  at  their  characteristic  oc- 
cupations, chief  among  the  popular  attractions  of  which  were  the  Jav- 
anese theater  and  the  Annamite  Buddhist  temple.  The  members  of 
the  Congress,  guided  by  the  local  committee,  spent  many  hours  in  these 
savage  inclosures  and  houses,  studying  the  people  and  their  arts,  and 
listening  to  their  rude  music. 

Under  such  favorable  auspices  met  the  Ninth  Congress  of  Anthro- 
pology and  Prehistoric  Archaeology.     It  will  be  long  before  such  won- 
derfal  advantages  are  again  brought  together  for  studying  the  natural 
history  of  man. 
The  previous  congresses  have  been  as  follows : 

1.  Neufch&tel,  1866.  6.  Brussels,  1872. 

2.  Paris,  1867.  7.  Stockholm,  1874. 

3.  Norwich,  1868.  8.  Buda  Pesth,  1876. 

4.  Copenhagen,  1869.  9.  Lisbon,  1880. 

5.  Bologna,  1871. 

FrouDi  Paris  my  journey  was  to  Cologne,  where  I  visited  the  museum. 
I  was  greatly  impressed  in  all  German  and  French  cities  and  towns 
with  the  care  taken  of  the  local  museums.  This  spirit  should  be  fostered 
in  every  way  in  our  own  country. 
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At  Leipzig  I  experienced  the  greatest  disappointment  in  not  being 
able  to  inspect  tbe  Museum  fiir  Yolkerkunde,  which  contains  the  eel- 
ebrated  Klemm  collection.  More  than  20  years  ago  the  writer  became 
acquainted  with  Dr.  Klemm's  methods  and  motives,  and  presented  a 
r68um6  of  his  work  in  the  Smithsonian  Annual  Report  for  1869.  Shortly, 
the  Leipzig  collection  will  be  installed  in  the  new  building.  The  dis- 
appointment of  not  seeing  the  Klemm  collection  was  quite  compen- 
sated for  in  the  profitable  study  of  the  Koniglicbes  Zoologisches  and 
Anthropologisch-Ethnographisches  Museum  in  Dresden.  This  is  not 
the  largest,  but  it  is  one  of  the  best  administered  museums  in  the  world. 
The  steel  case  has  been  adopted,  the  arrangement  of  material  is  topical, 
and  the  labelling  is  excellent.  Worthy  of  the  highest  praise  is  the 
series  of  little  maps  which  accompany  tbe  specimens.  The  continental 
areas  are  denoted  by  colors,  and  the  location  of  each  species  is  indicated 
by  a  colored  spot  or  line  on  the  map.  The  monographs  published 
by  the  Museum,  under  the  title  '^Pnblicationeu  aus  dem  Koniglichen 
ethnographischen  Museum  zu  Dresden,"  are  of  the  greatest  value.  Dr. 
Meyer  greatly  prefers  the  photolithograph  to  the  old-fashioned  colored 
plates,  because  the  latter  are  not  truthful.  The  size  of  these  mono- 
graphs is  too  large,  however,  because  it  is  inconvenient  to  file  them 
with  other  works  of  the  same  class.  In  Dresden  the  curator  saw  the 
<<  human  beast  of  burden "  illustrated  to  perfection  by  woman.  She 
occurs  in  two  rdles,  as  the  pack-animal  and  as  the  draft-animal.  In 
the  former  she  wears  a  hamper  holding  about  a  bushel,  which  is  flat 
on  the  side  next  to  her  back.  Two  shoulder-straps  pass  from  the  upper 
margin  down  in  front  of  her  shoulders  and  backward  under  two  of  the 
frame-sticks  of  the  basket,  projecting  an  inch  or  two  below  the  bottom. 
The  basket  is  carried  like  a  knapsack.  In  the  latter  rdle  she  is  hitched 
to  a  little  wagon  in  company  with  dogs.  I  counted  five  hundred  of 
these  composite  teams  in  a  single  morning  in  Dresden.  The  woman 
seems  to  have  the  harder  share  of  the  work,  for  she  has  to  pull,  to  hold 
back,  to  steer  the  wagon,  to  dispose  of  the  merchandise,  and  to  attend 
to  household  cares,  while  the  dog  sleeps. 

In  Dresden  I  had  a  profitable  interview  with  Mrs.  Zelia  Nuttall,  a 
lady  deeply  learned  in  ancient  Mexico.  Her  present  work  is  an  exten- 
sion of  the  ^'  Throwing-Sticks  "  into  the  Mexican  arena,  where  she  has 
been  able  to  trace  the  apparatus  in  many  various  forms. 

From  Dresden  my  journey  was  to  Berlin,  where,  although  missing  the 
great  lights  of  anthropology,  I  had  the  pleasure  of  studying  the  collec- 
tions.  I  need  not  speak  of  the  Old  Museum,  and  the  National  Gallery, 
of  the  University,  the  Zoological  Oarden,  and  the  great  library.  They 
excite  my  admiration,  but  they  were  not  especially  anthropological.  I 
was  extremely  delighted  with  the  evolutionary  series  of  fire-arms  and 
artillery  in  the  Zeug-haus.  This  is  one  of  the  best  worked  out  historico* 
technic  series  I  have  seen.  Two  museums  in  Berlin  are  most  attractive 
to  the  anthropologist  and  to  the  historian,  the  Kunstgewerbe  Museum 
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and  the  K.  Maseam  fur  Yolkerkunde.  In  the  former,  the  sabstanoes, 
arts,  evolution,  and  history  predominate.  It  is  the  German  South  Ken- 
sington. Ill  the  latter,  topographical,  ethnical  concepts  predominate. 
Those  two  great  museums  ate  installed  in  beautiful  new  buildings 
erected  for  the  purpose,  far  away  from  the  site  of  the  National  Gallery. 
The  Anthropological  Museum  is  built  on  the  corner  of  Zimmer-strasse 
and  Koniggratzer-strasse,  in  form  of  an  irregular  quadrangle,  with  an 
entrance  tower  at  the  intersection  of  the  streets.  The  building  is  four 
stories  in  height  besides  the  basement.  In  the  first  exhibition  story  is 
installed  with  great  effect  the  Schliemann  collections  and  the  archseo- 
logical  treasures.  On  the  second  story  are  to  be  seen  the  spoils  of 
Africa,  Oceanica,  and  America.  In  the  third  story  are  the  treasures 
of  Eastern  Asia  and  in  the  fourth  story  the  anthropological  material. 
Too  much  can  not  be  said  in  praise  of  the  richness  of  this  museum. 
The  arrangement  being  simply  by  regions,  by  nationalities,  or  by  tribes, 
little  attempt  has  been  made  to  work  out  any  of  the  finer  problems  of 
ethnology. 

From  Berlin  the  curator  journeyed  to  Stockholm,  where  with  un- 
speakable pleasure  he  had  the  opportunity  of  examining  the  work  of 
Hildebrand  and  Montelius  in  the  National  Museum.  The  lower  story 
of  this  vast  building  is  given  up  to  the  history  of  Sweden  during  4,000 
years.  A  very  small  case  near  the  entrance  contains  specimens  repre- 
senting palsBolithic  Sweden.  The  neolithic  period  widens  out  into  an 
immense  exposition  of  the  most  beautiful  and  finely  wrought  objects  of 
flint.  The  bronze  age  is  carefully  studied  out  and  illustrated  by  mate- 
rial that  has  excited  the  admiration  of  the  world.  There  is  an  enor- 
mous quantity  of  gold  objects  mixed  with  the  bronze.  In  orde?  to  secure 
all  the  precious  metal  found  by  men  in  excsivating,  the  Government 
takes  the  object  at  its  bullion  value,  with  an  honorarium.  This  saves  all 
precious  objects  from  the  melting-pot.  Next  comes  the  Iron  age,  then 
the  Middle  age,  then  modern  Swedish  history,  closing  with  the  coins, 
medals,  decorations,  and  monuments  of  the  reigning  family.  There 
does  not  seem  to  be  a  break  in  the  4,000  years.  The  ethnographic  col- 
lections are  not  separately  installed,  having  formed  a  part  of  the  nat- 
ural history  museum. 

My  next  journey  was  to  Copenhagen:  the  city  of  Thorwaldsen, 
Nyernp,  Thomsen,  Worsaae;  and  later  of  Sophus  Mailer,  Herbst,  Holm 
and  Bahnson.  Especially  interesting  are  two  ancient  log  coffins,  show- 
ing the  mortuary  customs  of  the  ancient  Danes.  As  soon  as  you  enter 
the  old  Nordisk  Museum  you  are  at  once  brought  into  relation  with 
the  shell-heaps  or  Ejokkenmoddings.  In  some  of  the  vitrines  the 
long,  graceful  flint  flakes  are  piled  ten  deep.  The  stone  age  of  Den- 
mark, as  of  Sweden,  assumes  the  neolithic  type.  There  is  as  yet  no 
imlaeolithic  age.  As  soon  as  you  pass  within,  you  are  in  the  presence 
of  leaf-shaped  blades,  daggers,  celts — the  largest  in  the  world:  some 
measuring  over  16  inches  in  length — crescent-shaped  blades,  sharpen- 
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ing  stones,  arrow-heads  (as  delicate  as  those  of  California  Indian  speci- 
uiens),  and  innamerable  forms  in  bone  and  antlers.  For  its  size  Copen- 
hagen is  the  best  equipped  city  in  the  world  for  the  ethnologist.  Com- 
mencing with  archaeology,  the  stone  age  repeats  the  story  of  Stockholm, 
with  enough  variety  to  make  one  glad  to  visit  both.  From  the  earliest 
appearance  of  man  in  Danish  territory  you  are  able  to  trace  him  down 
to  the  historic  period.  The  objects  are  classified  by  material,  form,  and 
period.  The  bronze  age  rooms  are  even  more  Instructive  and  thought- 
inspiring.  Gold  and  amber  are  here  in  luxurious  abundance.  Even  in 
those  early  times  seafaring  Danes  must  have  learned  to  scour  the  earth. 
Certainly  there  is  neither  copper  nor  tin  nor  amber  around  these  islands 
and  peninsulas.  The  molds  in  which  celts,  razors,  reaping-hooks,  dag- 
gers and  other  tools  were  cast  are  made  of  steatite.  These  molds  and 
other  apparatus  have  raised  the  critical  question  whether  the  Scandi- 
navian bronze  age  originated  on  its  own  soil. 

Here,  the  iron  age  antedates  the  Christian  era,  but  so  easily  does 
iron  yield  itself  to  decay  that  we  shall  have  to  call  it  the  golden  age, 
so  far  as  good  specimens  are  concerned.  The  iron  age  continues  here 
to  the  age  of  gunpowder,  or  to  speak  more  by  the  Museum  card,  in 
Denmark  to  the  coup  d?etat  of  1606.  The  armor  is  shown  in  the  Boyal 
Artillery  Museum,  but  you  can  follow  the  stream  of  Danish  history 
through  church  relics  and  furniture.  To  complete  the  whole  story  of 
Denmark,  you  have  only  to  spend  a  day  in  the  old  Bosenberg  palace  to 
follow  the  present  dynasty  to  the  reigning  sovereign.  Of  the  Ethno- 
graphic Museum,  celebrated  during  the  whole  century,  it  is  only  neces- 
sary to  say  that  it  was  the  first  attempt  in  the  world  to  arrange  museum 
material  by  peoples.  This  collection  is  uniquely  rich  in  East  Green- 
land specimens,  the  spoils  of  Captain  Holm.  Fifty  rooms  cover  as  many 
natural  or  ethnic  subjects,  and  hundreds  of  specimens  are  here  that  can 
not  be  duplicated,  because  of  the  early  day  at  which  the  collection  began 
to  be  formed.  The  objects  of  interest  to  the  ethnologist  in  Hamburg 
are  to  be  seen  in  two  buildings,  the  Kuusthalle  and  the  Gewerbe-schule 
Museum.  The  former  is  the  art  collection  of  the  city  and  is  really  an 
imposing  building  in  the  midst  of  a  great  forest  park.  The  Gewerbe- 
schule  is  on  the  order  of  South  Kensington  and  is  worth  visiting.  The 
gaps  in  European  art  become  truly  painful  when  the  hiatus  of  a  millen- 
ium  is  pointed  out  by  the  majolica  pottery  following  immediately  the 
later  Eoraan.  The  ethnographic  collection  is  as  poor  in  its  iustallation 
as  it  is  rich  in  material.  The  museums  of  Brussels  are  superb  in  ma- 
terial and  treatment  and  are  worthy  of  the  distinguished  men  whose 
monuments  they  are.  The  one  series  which  makes  them  preeminent  is 
in  the  National  Gallery.  It  was  gathered  from  the  bone-caves,  which 
have  yielded  such  wonderful  paleontological  results.  The  specimens 
are  mounted  with  the  greatest  of  care,  and  in  the  arrangement  of  one 
series  of  cases  above  another  the  economy  of  space  is  remarkable.  In 
the  Place  de  Hal  are  to  be  seen  excellent  collections  of  armor,  antiquities 
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of  Belgiam,  and,  in  the  upper  story,  the  Baveusteiu  collection  of  gems 
and  antiqaities.  In  Amsterdam,  Ley  den,  and  the  Hague  are  world- 
famed  collections.  In  the  first-named  city  the  museum  buildiug  is  quite 
imposing  and  the  representations  of  Dutch  life  are  worth  studying.  The 
curator  was  extremely  unfortunate  in  missing  Dr.  Schmeltz  and  other 
ethnologists.  The  historical  and  ethnological  collections  here  rank  with 
those  of  London,  Paris,  Berlin,  and  Copenhagen.  In  Antwerp  is  the 
Plantinian  collection,  perhaps  the  most  complete  technical  unit  exhibit 
in  the  world.  In  the  National  Museum  at  Washington  a  perfect  speci- 
men inclndes  three  requisites :  a  genuine  object,  pictures  of  the  object 
in  process  of  manufacture  and  in  use,  and  finally,  full  description  of  its 
origin,  stmcture,  and  function.  These  lay  the  foundation  for  the  cab- 
inet, the  portfolio,  and  the  archives.  The  Plantinian  museum  shows 
the  history  of  the  art  of  printing,  in  machinery  and  appliances,  in  pic- 
tures and  in  histories  of  printing  and  apparatus. 

Time  would  not  allow  the  curator  to  extend  his  visit  further  than  to 
the  museums  mentioned.  The  prevailing  impression  left  upon  his  mind 
is  that,  varying  as  they  do  in  their  stock  of  material  and  genius  of  their 
directors,  thereis  no  one  classific  concep  t  in  which  all  should  be  arranged 
The  best  results  are  reached  in  those  collections  where  the  material  is 
servant  to  a  master  mind. 

PBINGIPAL  ACCESSIONS. 

The  accessions  to  the  ethnological  collections  of  the  National  Museum 
during  the  year  to  which  special  attention  should  be  called  are  the  fol- 
lowing : 

Mr.  Bomyn  Hitchcock,  returning  from  Japan,  after  a  two-years'  so- 
journ, has  enriched  the  ethnographic  series  with  many  most  desirable 
specimens,  gathered  on  the  spot  with  the  view  of  illustrating  the  life  of 
the  people.  Costumes  were  secured  which  truly  represent  Japanese 
common  life.  The  full  contents  of  a  kitchen,  the  apparatus  of  character- 
istic crafts,  weights  and  measures,  furniture,  and  a  large  series  connected 
with  Japanese  religion,  help  to  illustrate  the  true  Japanese  life.  Mr. 
Hitchcock  spent  much  time  among  the  Ainos,  utilizing  his  talent  as  an 
artist  to  add  value  to  his  material  secured  by  means  of  many  pictures. 
This  Aino  material,  fully  labeled,  is  installed  together  in  the  Museum. 
A  life-sized  figure  of  a  man  in  costume,  models  of  the  house,  granary, 
bear-cage,  and  sacred  hedge  in  miniature,  specimensof  Ainohandicraft, 
and  a  series  of  photographs  enable  the  visitor  to  gain  a  slight  concep- 
tion of  the  Aino  manners  and  customs. 

The  Museum  African  material  has  been  enriched  by  accessions  from 
the  Inhambane  Zulus,  collected  by  the  missionary,  Eev.  E.  H.  Richards, 
and  presented  by  the  Oberlin  OoUege. 

The  United  States  Eclipse  Expedition  was  able,  through  its  natural- 
ist, Mr.  W.  H.  Brown,  to  secure  for  the  Museum  its  first  material  from 
Angola.  To  this  must  be  added  the  generous  gift  of  Mr.  J.  H.  Gamp 
from  the  Congo.    Fortunatelyi  while  these  three  collections  were  being 
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registered,  the  services  and  nniqae  collection  of  Mr.  Heli  Ghatelain,  for 
a  long  time  missionary  on  tlie  west  coast  of  Africa,  were  secnred. 

Growing  ont  of  the  public  interest  in  Bamoan  affairs  the  Museum  ac- 
quired collections  made  by  Admiral  Kimberly,  U.  S.  Navy,  and  Ensign 
W.  E.  Safford.  The  former  was  sent  by  Mataafa  and  Malietoa,  chiefs 
of  Samoa,  to  the  U.  S.  iN'avy  Department. 

Following  up  the  plan  pursued  by  Lieutenant  BoUes  with  the  Eskimo 
collection  and  by  Ensign  Kiblack  with  the  northwest  collection,  the  for- 
mer, aided  by  Mr.  William  Churchill,  has  brought  together  into  a  single 
court  the  specimens  from  the  region  commonly  called  Oceanica,  includ- 
ing several  well-marked  types  of  the  Papuan,  the  Negrito,  the  Malay, 
the  Polynesian  and  the  Australian. 

The  recent  collections  brought  to  the  Museum  by  expeditions  to  Sa- 
moa, added  to  the  treasures  secured  fifty  years  ago  by  Captain  Wilkes, 
enable  the  curator  to  make  a  fair  showing  of  this  part  of  the  world. 
Lay  figures  representing  the  Papuan,  the  Dyak,  and  the  Samoan,  in 
native  dress,  have  very  much  added  to  the  attractiveness  of  the  hall. 

From  the  Sandwich  Islands  the  Museum  acquired  photographs  and 
specimens,  the  gift  of  Mrs.  Sybil  Carter,  wife  of  the  Hawaiian  minister. 
These  are  of  great  value,  because  of  the  familiarity  of  Mrs.  Carter  with 
the  aboriginal  customs  of  the  islands. 

Dr.  H.  N.  Allen,  court  physician  to  the  King  of  Corea,  deposited  in 
the  Museum  his  rich  collection  from  that  kingdom.  Many  of  these 
objects  were  presented  by  the  King  and  show  the  best  art-skill  of  the 
country.  This  royal  gift  and  Ensign  Bernadon's  collection  give  an  ex- 
cellent picture  of  Corean  life. 

The  Hupa  Valley,  California,  is  represented  by  two  collections,  one 
made  by  Mr.  N.  J.  Purcell,  and  the  other  by  Mr.  Jeremiah  Curtin. 
They  admirably  supplement  the  great  collection  made  by  Capt.  P.  H. 
Bay,  U.  S.  Army. 

Dr.  Oeorge  M.  Kober,  IT.  S.  Army,  gave  a  number  of  specimens  from 
Idaho  and  Washington,  regions  not  so  fully  illustrated  in  the  Museum 
as  the  States  farther  south. 

The  collection  of  Navajo  silver  work,  on  which  Dr.  Washington  Mat- 
thews, U.  S.  Army,  based  his  paper  in  the  Third  Annual  lieport  of  the 
Bureau  of  Ethnology,  has  been  acquired  and  will  be  set  up  to  illustrate 
his  monographs. 

Through  the  Interior  Department  a  large  series  from  Washington, 
collected  by  liev.  E.  C.  Chirouse,  was  received.  The  specimens  are  old 
and  genuine  Indian  work  of  the  greatest  value. 

Mr.  W.  W.  Bockhill  deposited  in  the  Museum  the  ethnological  re- 
sults of  his  second  Thibetan  exploration.  The  collection  consists  of 
many  unique  specimens  illustrating  the  customs  of  the  Chinese,  Mon- 
gols Si  Fan,  and  Thibetans.  Mr.  Eockhill  also  deposited  a  collection  of 
foreign  weapons  and  Chinese  art-enamel  work  in  the  Museum,  and 
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has  rendered  fn^tuitoasly  invaluable  aid  in  labeling  and  cataloguing 
these  materials. 

In  the  technic  series  a  separate  court  has  been  set  aside  for  the  exhi- 
bition of  mortuary  customs  to  illustrate  the  study  in  this  subject  made 
by  Dr.  H.  C.  Yarrow. 

The  crowded  condition  of  the  halls  rendering  it  impossible  to  exhibit 
many  new  series,  the  curator  in  the  spring  of  1890  commenced  to  ninke 
a  systematic  card  catalogue  of  the  entire  ethnologic  exhibit. 

ADDITIONS  TO  THE  DEPARTMENT  OF  ETHNOLOGY,  ARRANGED  BT  LOCAUTIK8. 

Grmmland.—MTB.  J.  G.  Braff  (acoewion  22308),  seal-^afc  caps  (2). 

Labrador. — Miss  Anna  L.  Ward  (accession  2:^204),  child's  shoes  (1  pair) ;  tobacco-bags 
(2) ;  model  of  sammer  tent  (1);  seal-skin  coat  (1). 

Cuwtberlaiul  Inlet. — Mrs.  J.  G.  Bruff  (accession  22308),  whalebouo  and  sinew. 

James  Sound,— Mn,  J.  G.  Bruff  (accession  22308),  seaMance  (1)  ;  bird-lance  with  throw- 
ing-stick. 

Cafforfa.— Mrs.  J.  G.  Bruff  (accession  22308),  birch-bark  canoe  (1).  Rev.  Father  Wal- 
ter (accession  22209),  birch-bark  boxes  (2) ;  beaded  stole  (1);  flower-holder  (1). 

Tarmauih,  Nova  Scotia,— K,  T.  Van  Norden  (accession  22629),  photograph  of  inscribed 
rock. 

Alaska. — Capt.  M.  A.  Healy  (accession  2314U,  photographs  of  Alaskan  natives  (89). 
Lieut.  George  T.  Emmons,  U.  S.  Navy  (accessions  22912, 22459),  photographs  of 
Haida  Indians  performing  witchcraft  (1):  wallet  in  process  (I) ;  decoy  for  yonug 
deer  (1).  Dr.  T.  H.  Bean  (accession  22762),  Kadiak  stone  lamp  (1).  Dr.  George 
M.  Kober  (accession  22761),  spoon  of  mnsk-ox  horn  (1). 

Fart  8U  James,  British  Colnmbia.—Cfkpt.  C.  E.  Bendire,  U.  S.  Army  (accession  22503), 
marmot  skin  blanket  (I) ;  bear's  feet  moccasins  (1  pair) ;  trade  skins  of  beaver  and 
ermine  (6). 

SladigaUy  British  Columbia,— Dr,  T.  H.  Bean  (accession  22762),  cedar  bark-beater  (1). 

Talalip  Reserve,  Washington.— E,  C.Chirouse  (accession  22496),  skull  of  a  Dowamish  In- 
dian (1) ;  hat  (I) ;  rush  mat  (1) ;  basket-kettle  (1) ;  games  (2);  wooden  dish  (1) ; 
float (1) ;  spoons (3) ;  tobacco-bag  (1) ;  paiut  (I) ;  cymbals  of  pecten  shell  (I) ;  cedar 
bark  tow  (1) ;  paddle  and  bailer  (2) ;  adzes  (1);  earring  (1) ;  wedge  (1) ;  tweezers 
(I) ;  cbisela(3);  comb  ( I)  ;  harpoon  handle  (1) ;  fancy  work  done  by  pupils  (4) ;  roe 
(food)  (1) ;  netting-needle  (I) ;  mortar  and  basket  (1);  fish-hooks  (2) ;  bark-peeler 
(1) ;  wedge  for  bark  (1) ;  card  for  bark  (L) ;  hammer  (I) ;  cedar  root  mat  (1) ;  basket 
(1) ;  child's  skull  (1) ;  pictures  of  Indians  (7) ;  carrying  strap  (1) ;  mat-needle  (1) ; 
mat-creaaer  (1) ;  hunter's  cap  (1). 

Spokane  Indians,  Idaho, — Dr.  George  M.  Kober  (accession  22761),  bead  necklaces  (2) ; 
basket  jar  (U;  box  (1);  bead  wristlet  (1);  stone  pipe. 

Xes  Peree  Indians,  fdaho.— Dr.  George  M.  Kober  (accession  22761),  moccasins  (I  pair) ; 
beaded  coat  (1) ;  head-dress  (1) ;  trousers  (1  pair). 

Canr^AUne  Indians,  Idaho.— Dr.  George  M.  Kober  (accession  22761),  stone  pipe  (1). 

ColvUle  Indians,  Idaho.— Dr.  George  M.  Kober  (accession  22761);  embroidered  gloves 
(I  pair). 

lidl'tun-^^'ttin'ne  Indians,  Oregon,— Dr.  J.  OwenDorsey  (accession  22892),  iish-hooks 
(2);  retrieving-harpoon  (model)  (1). 

Conoow  Indians,  California.— If.  J.  Purcell  (accession  23553),  milkweed  flax  and  cord  (2) ; 
dance- whistles  (2) ;  baskets  (2);  cradle  (1) ;  dance-belt  (I);  carrying-sacks  (2). 

Digger  Indians,  Calif ornia.— IS .  J.  Purcell  (accession  2.3553),  feathered  basket  (1). 

Wglakie  Indians,  California,— S.  J.  Purcell  (accession  23553),  bead  necklaces  (2). 

VHe  Indians,  California.—^,  J.  Purcell  (accession  2:)553)^  snu-basket  (1) ;  danceT 
wbistle  (1) ;  sieve  (1). 
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Pitt  Rwer  Indiana,  Calif ornia.--'S,  J.  Parcell  (acoession  23553),  bow  and  airows  (17); 
tanned  buckskin  (1). 

Bound  Valley,  California,— '"S,  J ,FnrcQ\\  (accession  23553),  watch-guard  (1);  reins (2) 5 
comb  (1) ;  part  of  harness  (1) ;  basket  material  (4) ;  stirriof^-bone  (1) ;  bridle  (1) ; 
hitching-rope  (1) ;  feather  head-dress  (1) ;  reata  (1) ;  whips  (2). 

Modoc  Indians^  California, — N.  J.  Parcell  (accession  23553) ;  commeal  basket  (1). 

Little  Lake  Indians,  Calif ornia.^^,  J.  Pnrcell  (accession  23553),  dance  head-dress  (1); 
feathered  and  beaded  basket  (I);  dance- whistle  (1);  child's  basket  (1);  acorn 
sonp-basket  (1). 

California, — N.  J.  Purcell  (accession  23553),  shell  wampum  (I). 

Klamath  Indiana,  California, — Dr.  George  M.  Kober  (accession  22761),  stone  pipe  (1). 

Hupa  Indians,  California, — Jeremiah  Curtin  (accession  22591),  baskets  (20) ;  dance- 
robe  (1);  stone  wedge  (1);  meat-bowl  (1);  acorn  flour-scoops  (2);  sifter  (1;) 
woman's  spoon  (I) ;  pipes  (3) ;  purse  and  shell-money  (1)  ;  eel  and  salmon  dam 
(model)  (1);  bow  and  arrows  (6) ;  louse-crusher  (1) ;  salmon  trays  (3);  cradle  (1); 
Kcrubbing-brush  (1);  eel  net  (1)  net-shuttle  (1) ;  man's  spoon  (I)  ;  wooden  bowl 
(I);  stone  mortar  (I). 

San  Fernando,  Cali/omta.— Miss  Belle  Roy  Negus  (accession 22979),  reeds  used  in  roofing. 

Mission  Indians,  California, — Stephen  Jauus  (accession  22610),  hammock  (1). 

yokum  Indiana,  California,— h,  L.  Frost  (accession  22672),  fire-drill  (1);  fish-hook  (1). 

Chippewa  Indians,  Wiaconain,— Gen,  T,  J.  Morgan  (accession  23171),  wooden  hoe  (1). 
Mrs.  J.  G.  Bruff  (accession  22308),  beaded  cape  (1);  pipe  CI). 

Bannock  Indiana,  Idaho,— Dr,  George  M.  Kober  (accession  22761),  leggings  (1  pair). 

Shoshone  Indiana,  Idaho.— Dt,  G.  Brown  Goode,  arrow  (1). 

Omaha  Indiana,  Nehraaka, — Dr.  G.  Brown  Goodo,  arrow  (1). 

Sioux  Indians,  Nebraska, — Mrs.  A.  C.  Jackson  (accession  22913),  qnill-work  (5);  n^oc- 
casius  (3  pairs) ;  plumes  (3);  war-clubs  (2);  pipe  and  stems  (4);  pipe-bags  (4); 
spoons  (8);  bow  and  arrows  (31);  necklaces  (4);  mats  (5);  game  (1);  beaded  wal- 
let (1) ;  dolls  (2) ;  medium-charms  (3) ;  arm-rings  (2).  Mrs.  J.  G.  Brnff  (accession 
22308),  bow,  bow-case,  and  quiver ;  arrows  (10) ;  hca<l  ornaments  (2) ;  moccasins 
(I  pair);  knife  and  case  (1). 

Winnebago  Indians,  Wisconsin,— Dt,  Albert  S.  Gatshet  (accession  22675),  charms  (2). 

Pawnee  Indians,  Indian  Territory.— ^in,  J.  G.  Brufi'  (accession  22308),  arrows  (4). 

Cheyenne  Indiana,  Indian  Territory,— ^m.  J.  G.  Bruff  (accession  22:)08),  moccasins  (1 
pair). 

Cherokee  Indiana,  North  C-aroZtna.— Bureau  of  Ethnology  (accession  22419),  mortar  and 
pestle  (1). 

Navajo  Indiana,  Arizona,— Vt,  Washington  Matthews,  U.  S.  Army,  (accession  23123). 
necklaces  (3) ;  bracelets  (4  pairs);  earrings  (2  pairs);  finger- rings  (2);  buttouu 
(15);  crucifix(l);  hair-combs  (2);  belt-buckle (1);  wrist-guard  (1);  gorget  (1); 
basket  (1);  miniature  canteen  (1). 

Zuni  Indiana,  New  Mexico,— Mn,  T.  E.  Stevenson  (accession  23123),  fetiches  (9).  F. 
W.  Hodges  (accession  23236),  *'  kicking-block"  (game)  (1). 

Comanche  Indians,  New  Mexico,— ^tb.  J,  G.  Bruff  (accession  22308),  moccasins  (I 
pair). 

Langley^s  Peak,  Neto  Verioo.— Maj.  J.  W.  Powell  (accession  23046),  offerings  from  rain, 
shrine  (13). 

Palada  Peak,  New  Mexico,— Mni,  J.  W.  Powell  (accession  23046),  offerings  from  rain- 
shrine  (12). 

Pueblo  of  Zia,  New  Mexico,— M^j,  J.  W.  Powell  (accession  2.3046),  offerings  to  war 
gods  (9). 

Pueblo  of  Jamez,  New  Mexico. — Maj.  J.  W.  Powell  (accession  23046),  shrine  offerings 
(4). 

Apache  Indians,  New  Mexico.— Mth,  J.  G.  Bruff  (accession  22:$08), arrows  (6).  Dr,  Gw. 
M.  Kober  (accession  2*2761 ),  pouch  (I) ;  pottery  (2). 
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New  McciM.—Rev.  Father  Walter  (acoeasion  22210),  old  SpaaisU  cross  ( 1). 

Boiian,  MassachtuetU, — Denison  Manufacturing  Company,  gaine-countera,  (1  lot). 

M^TfJamd.    J.  Le  Due  (acceesion  23260),  binding-peg  (1 ). 

DUfrtcl  of  Colmmhia. — Peter  Bnrger  (accession  22567),  cooper's  tools  (3);  ballet- molds 
(1  pair);  match-box  (1). 

Unittd  8tat9$.—DT,  John  S.  Billings,  U.  S.  Army  (accession  21388),  gaffs  for  cock- 
fighting  (2  pairs). 

nrgimia,^DT.  J.  B.  Hodgkin  (accession  23185),  alnng-shot  (1).  Mrs.  J.  G.  Bruff  (ac- 
eeasion  22306),  horn-dipper  (1).  Jnlian  Hargrove  (accession  22890),  flint-lock 
innaket(l). 

Handmrma. — Mr.  £.  W.  Perry  (accession  22254),  photographs  of  stone  image  (2) ;  small 
image  of  armadillo  (1). 

Niearmgma. — Government  of  Nicaragua  (accession  2:1200),  carved  bowls  and  cups  (7) ; 
hammock  (1). 

Pmragmaif  River,  South  ilmertoa.— Mrs.  J.  G.  Bruff  (accession  22308),  necklace  of  pan- 
ther ciaws  (1). 

Pern.— Peabody  Museum  (accession  23111),  coiled  basket  (1). 

Fmogiana,  Straits  of  Magellan,— Prof,  Leslie  A.,  and  Thomas  Lee  (accession  22760); 
harpoons  and  points  (41) ;  knife  (1) ;  fishing-lines  and  hooks  (3);  awls  (2) ;  club 
(1);  paddle  (1);  baskets  (2);  necklaces  (7);  skin-cloak  (1);  sling  (1);  bows, 
quiver  and  arrows  (17) ;  otter  skin  in  stretching  frame  (1). 

Ensland^—Mn.  J.  G.  Bruff  (accession  22308),  shoe-buckles  (2).  Edward  Lovett  (ac- 
cession 22452),  calender  for  smoothing  linen  (1);  building-flint  (1);  snuffers  (3 
pairs);  drinking-horns (2) ;  candle-bolder (1);  carrying-yoke (1);  human  harness 
(I);  porter's  knot  (1)  ;  deer-horn  pick(l);  photographs  illustrating  flint  knap- 
ping iodnstry  (3) ;  rush  clips  (4);  watch-case  (horn);  watchman's  staff  (1); 
toaster  (1);  tinder-boxes  (2). 

/re/ffuff.— Edward  Lovett  (accession  22452),  fir-candles  (1  lot). 

&)ot2aiiii.— Edward  I^ovett  (accession  22452),  rush  clip  "Peer  man  "  (1). 

yonray,  —Mrs.  Zelia  Nntall  (accession  22568),  carved  parts  of  Norwegian  cart  harness 

Turi-fy.— Edward  Lovett  (accession  22452),  pottery  figure  (1).    Mrs.  J.  G.  Bruff  (ac- 
cession 22308),  Pasha's  standard  (1). 
Sggpt.'-M.  F.  Savage  (accession  22428),  pottery  lamp  (1). 
Morooco. — ^Boyal  Ethnographic  Museum,  Berlin  (accession  23146),  carrying-baskets 

(2). 

Tripoli,— Un.  J.  G.  Bruff  (accession  22308),  yatagans  (2). 

Somih  4/rtca.— Edward  Lovett  (accession  22452),  bored  stoue  for  digging  stick  (1). 

Inhamhaue  Zulue,  South  J/rica.— Rev.  £.  H.  Richards  (accession  22262),  assagais  (6); 
arrows  (10);  bows  (4);  club  (1);  d.irks  (2);  grass-cloth  (2);  mats  (2);  brace- 
lets (5);  necklaces  (3);  bark-blankets  (28) ;  horn  (I);  crude  rubber  (3) ;  snuff- 
boxes (1  pair) ;  rattle  (1) ;  whip  (1) ;  xylophone  (1) ;  knives  and  forks  (9) ;  comb 
(1) ;  ax  (1) ;  spoons  (5) ;  basket  (1);  ceremonial  stick  (1) ;  sticks  for  beating  cir- 
cnmcised  boys  (12). 

We$t  Africa.— Un.  J.  G.  Bruff  (accession  22308),  shield  (1) ;  palaver  stick  (1). 

Angola,  Weoi  J/rioa.--United  States  Eclipse  Expedition,  through  William  H.  Brown 
(accession  23272),  fishing-basket  (1);  fetish  idol  (1);  pipe  (1);  hoe(l);  carry- 
ing-barrow (1);  carrying-baskets  (3);  gamiug-stool  (1);  pottery  dishes  (3); 
dram  (1) ;  arm-pad  (1) ;  fetish  paint  (1  bottle) ;  weaving  outfit  (1) ;  marimba  (1) ; 
hungu  (mosieal  instrument)  (1). 

Waoegma  Negroee,  ^/Hca.— Royal  Ethnographic  Museum,  Berlin  (accession  23146); 
tobaeoopipe(l);  tobaci!0-poach  (1) ;  assagais  (2) ;  woman's  dress  (1) ;  basket  (1). 

Cougo  lUver,  Weet  Africa. — J,  H.  Camp  (accession  22376),  war  knives (6) ;  spear-heads 
(4);  gamo-siipk  {^)\  loin-oloth  ^l)f  cap  (1);  witch-bell  (1);  native  rope  (1)| 
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leather  girdle  (1);  war-horn  (1);  head- rest  (1) ;  arrows  (3)  ;  masical  iustrament 
(sanda)  (1);  currency,  copper  and  brass  wire,  beads,  copper  cross,  brass-tacks 
and  handkerchief  (6);  cloth  (1  piece)  ;  dress  (1) ;  iron  necklace  (1) ;  spoon  (I); 
head  of  fish-spear  (1) ;  porcupine  quills  (I  lot);  hippopotamus  spikes  (2) ;  hip- 
popotamns  tusks  (2). 

Arabia. —-Edward  Lovett  (accession  22452),  camelian  anow-tip  necklace  (1).  Mrs. 
J.  G.  Briiff  (accession  22308),  Arab  gnu  (barrel  made  in  Venice)  (1). 

Afghanistan,— Btkvuett  Phillips  (accession  22384),  sandals  (1  pair). 

HindooBtan, — Edward  Lovett  (accession  22422),  agate  chips  (1  lot) ;  Malabar  tinder 
box  (1). 

India. —Edward  Lovett  (accession  22462),  decorated  tiles  (2);  Jar  (1);  painting  on 
mica  (1) ;  '*chiUum  "  pipes  (1) ;  wooden  pipe  (1) ;  leg-bangles  (1  pair).  Henry 
Balfour  (accession  23212),  model  of  a  Hindoo  sacred  fire-drill  (1). 

Corm, — Dr.  H.N.  Allen  (accession  22405),  embroidered  beds  and  pillows  (4);  fans 
(ladies')  (6) ;  men*s  fans  (5) ;  pillow  end  (1)  ;  round  pillow  (I) ;  ink-stones  (2) ; 
King's  medal  (1) ;  rolls  of  fine  paper  (4) ;  uncut  seals  (9) ;  pencil-jar  (1) ;  tobacco- 
boxes  (2);  carved  seals  (2);  pipes  (3) ;  box  for  seals  and  ink  (I);  pencils  (2); 
books  (3);  belt-clasp  (1) ;  knife  and  chopsticks  (1);  paper-holder  (carved;  (1); 
scent-bags  (2) ;  string  of  cash  (1) ;  samples  of  cloth  (5) ;  bow  (I) ;  quiver  and  ar- 
rows (9);  lady's  hat  (1);  hair-pin  (I);  embroidered  screen  (1);  lantern-covers 
(2);  carving  in  soapstone  (1);  scent-bottle  (1);  beads  for  hat(l);  comb  (1)  ; 
child's  knife  (1)  ;  jade  fan  pendant  (1) ;  brass  dinner-service  (37  pieces) ;  marble 
pagoda  (model)  (1);  bamboo  blinds  (25;  zither  yang  gum{l)',  bowl  (common 
ware)(l);  saucer  (fine  green  pottery)  (1);  rice-pot  (stone)  (1) ;  bowl  (1).  W. 
W.  Rockhill  (accession  22822),  Corean  paintings  (costumes)  (18). 

Cilifta.— W.  Woodville  Rockhill  (accessions  22455, 22699),  paintings  of  Buddhist  saints 
(2);  brick  tea  (7  samples);  money-scales  (1);  oiled  cotton  (1);  felt-hat  (1); 
socks  (1  pair);  sandals  (3  pairs);  portrait  of  Hoshang,  or  higb  priest  (1) ;  spec- 
tacles in  case  (1  pair) :  stamp  for  visiting-cards  (1) ;  pipe  and  tobacco-pouoh  (I)  ; 
vermicelli  Kuormien  (1  sample) ;  bow,  bow-case,  arrow-case  and  belt  (1) ;  cotton 
goods  (1  sample)  ;  cotton  trousers  (1  pair);  silk-belt  (1);  leaves  for  prayer- wheel 
(1  lot).  Stewart  Cnlin  (accession  23292) ;  funeral  money  used  by  Chinese  in  the 
United  States  (5  kinds).  Mrs.  J*  G.  Brnif  (accession  22308),  images  of  terra  cotta 
(3) ;  images  of  agalmatolite  (2) ,  bow  and  arrows  (9) ;  shield  (1) ;  hat  (1) ;  queue 
(1) ;  image  of  household  god.  Dr.  H.  N.  Allen  (accession  22405),  cash  swords. 
Romyn  Hitchcock  (accession  21476),  pottery  bowl  (1).  Mrs.  J.  King  Van  Rens- 
selaer (accession  23006),  dominoes  (1  set). 

Mongolia.— Vf.  Woodville  Rockhill  (accessions  22699,  22700,  22455,  22822),  teakettle 
(1) ;  barley  meal  Uamha  (1  lot)  ;  thimble  (1) ;  winter  hat  (1) ;  rope  (I) ;  powder- 
chargers  on  belt  (1);  boots  and  garters  (2  pairs);  charm-box  (1);  fire-box  (1) ; 
powder-horn  (1) ;  woolen  garters  (2  pairs) ;  mold  for  images  of  ts&mba  meal 
(1) ;  eating-bowl  (1) ;  strike-a-light  (1) ;  knife  and  chop-sticks  (1). 

Koko-nor  Province^  CAtna.—W.  Woodville  Rockhill  (accession  22699, 22455. 22709),  knife 
of  the  Si  fan  (1) ;  hat  worn  by  Si  fan(l);  shell  ornaments  for  woman's  head 
dresses  (1  lot);  gown(l);  bellows  (1);  felt  (I  piece);  riding-whip  (I);  match- 
lock gun  and  equipments  (1);  bullet  bag  and  ammunition-pouch  (2) ;  powder- 
horn  (1) ;  boots  (1  pair) ;  trousers  (1  pair). 

Tkihet,-W.  Woodville  Rockhill  (accessions,  22700,  22455,  22976,  22699,  22822),  Lama 
priest's  hat  (1) ;  garters  for  boots  (3  pairs) ;  woman's  belts  (4) ;  prayer-beads  (1 
string ;)  edible  root  choma  (1  lot) ;  charm  of  tsamba  meal  (1) ;  tobacco-pouch  (1) ; 
scarfs  of  felicitation  (I  lot) ;  bell  used  in  La'maist  ceremouies  (1) ;  silver  spoon  (1) ; 
eating-bowl  (1) ;  ground  barley  in  bag  (1) ;  shirt-buckles  (3) ;  strike-a-lights  (2) ; 
native  woolen  cloth  (1  lot) ;  money-bags  (2) ;  sealing-wax  (2) ;  bamboo  pens  (2) '; 
women's  boots (1  pair) ;  teapot  (1);  strainer  for  tea  (1) ;  te.vchum  (I) ;  swords 
(2);  sf^dle  (1);  butter-box  (I);  ^ddle-bags  (2);  eye-soreea  ^l)  ;   needlen 
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(1);  p4>iich  for  tea-bow]  (1);  photograph  of  Thibetan  jewelry  (1);  felt  raiu-coat 
(1);  woolen  gown  (1) ;  shirt  (1) ;  turban  (I);  finger-rlug  (1)  ;  earrings  (2);  shirt- 
bntton  (I);  pijie  (I);  copper  kettle  (I)  ;  scroll-picture  of  Lauja  couveut  (I); 
brass  sceptre  of  Indra(l);  barley-meal  bag  (I);  robe  (1);  josi-sticks  (1  lot  ); 
oeal  (1). 

Ja;>aii.— Romyn  Hitchcock  (accession  21640,16311,21963,  21675),  tobacco-boxes  (2); 
teapots  (20) ;  coolie's  hats  (2);  trays  (5);  cake-bowl  (1);  lunch-boxes  (3)  ; wooden 
ladles  (10);  candlestick  (1);  t^asets  (8);  rice-box  (I);  ash-bowl  (1);  tobacco 
pipe-s(r>);  writing  outfits (3);  table  (1);  rice  cups  (4);  bowls  (10);  tinder-boxes 
(2);  tea-tray  (1);  vases  (5);  cup  and  saucer  (1);  straw  Handals  (2  pairs) ;  car- 
penter's line  (1);  fire-boxes  (5) ;  hair  ornaments  (1  lot);  Hags  (2);  dried  fish  (10); 
seaweed  starch  (1 ) ;  bamboo  flutes  (2)  writing  utensils  (15) ;  smoker's  outfit  (2) ; 
counting- boards  (abacus)  (2);  rule  (1);  lining  for  hibachi  (1  lot);  work-box  (1); 
Hindoo  dish  (1)  ;  stoves  (2) ;  writing  material  (8 samples);  ink-holder  (1) ;  scrub- 
brush  (1);  tea-cupd  (6);  letter-file  (1);  towel-rack  (I);  incense  (I  lot);  slippers 
(1  pair):  saki  bottles  (3);  tea-stirrers  (3);  chopsticks  (3  packs);  chopstick 
holder  (I);  bamboo  boxes  (3);  gardener's  tools  (4) ;  chain  weapon  (1);  sets  for 
tea  ceremony  (2);  splint- matches  (4  bundles);  musical  instrument  (1) ;  sacred 
paper-flags  (1  lot) ;  temple-beads  (3) ;  healing- water  bottles  (6);  prayer-book  (I) ; 
paint-brushes  (9);  basket  (1);  saki  drinking  sets  (4  pairs);  painted  bowl  and 
saki  bottle  (2) ;  mortuary  j%ra  (5);  tea-caddies  (2);  saki  warmers  (3) ;  tea-jug  (1) ; 
vesselH  for  cooking  meats  (6);  burial-pottery,  fragments,  etc.  (1  lot);  shrine  of 
Kolohira  (1) ;  shrine,  image  of  Bishamon  (1) ;  hedfulons  (1  set) ;  riucing-bowl  (1) ; 
saki  stands  and  cups  (21) ;  iron  saki  pots  (2);  refreshment  tabic  (I) ;  soup-plates 
(10);  fish-bowl  (1);  chest  of  drawers  (2);  dress  of  a  laboring  man  (4  pieces); 
winter  clothing  of  a  merchant  (7  pieces) ;  clothingof  a  Jinrikishaman(2pieces); 
sonp-bowl  and  spoon  (2);  confection-bowl  (1);  toilet-case  (1);  tin  in  basket 
holder(l);  night-light  (1) ;  paper  fish  (1) ;  doll(l);  cloth  (6  samples);  rain-coats 
(2);  household  shrine  (1);  bronze  hibachi  (1);  utensils  used  in  blacking  the 
teeth  (1  set);  hand-basket  (1);  suit  for  child  (1);  cotton  rolls  (2);  samples  of 
tea  (6) ;  tobacco-pouches  (2) ;  wooden  awls  (3);  straw- hoops  (2) ;  fan  (1) ;  beads 
for  praying  (4  strings);  healing  water  bottles  (4) ;  incense  (5  kinds) ;  toy  bag  of 
rice  (2);  tables  (7);  lacquer  cups  (6);  lacquer  soup-bowls  (4);  porcelain  plates 
(6);  water-kettle  (1);  Mrs.  J.  King  Van  Rensselaer  (accession  23174),  playing- 
cards  (1  pack).  Hiramatz  Rei  and  Y.  Marshall  Law  (accession  23113),  section 
of  hnman  hair  rope  used  iu  building  temple  (1);  photograph  of  hair  ropes  (1); 
table  of  measurements  of  ropes  (I) ;  plan  of  temple  (1).  Japanese  department  of 
education,  Tokio  (accession  16311),  dress  fans  (3);  fans  (25);  scissors  (3  pairs) ; 
vegetableknives  (4) ;  cooking-pan  (I) ;  saws(2);  hammers(4);  awls(2);  chisels 
(2);  plane8(3);  piucers(l  pair);  tweezers  (1  pair);  whetstones  (2);  gim1ets(6); 
razor  (1);  smoothing  iron  (1);  sickle  (I);  paper-cutter  (1);  tongs  (1  pair); 
cleaver  (1);  raili8h-grater(l);  tongs  (5  pairs). 

itRM,  Yezo,  Japan. — Romyn  Hitchcock  (accessions  22393,  22633,  21640),  mats  (.^>) ; 
hows  (4);  quivers  with  arrows  (3);  shoes  (1  pair);  leggings  (6  pairs);  snow- 
shoes  (1  pair) ;  sandals  (1  pair);  baskets  (4) ;  bark  cord  (9) ;  bark  cloth  (1  roll) ; 
coats  of  bark  (3) ;  belts  (4) ;  looms  (2) ;  fish-spear  (1) ;  dippers  (2) ;  basket  of 
bark  (1) ;  ladle  (1);  salmon-spear  (1) ;  carrying-case  (1) ;  dried  fish  (1  lot) ;  car- 
rying-bands (3)  ;  pipes  (7);  carrying-bag  (1);  dish  (1) ;  bowl(l);  head-dress  (1) ; 
hoe  (I)  ;  gloves  (1  pair) ;  aprons  (2) ;  god-sticks  (3) ;  broiling-sticks  (2) ;  tobacco- 
boxes  and  sticks  (3)  ;  mustache  sticks  (9) ;  large  knife  in  case  (1)  ;  lacquer  cup- 
(I);  shell  plate  (1);  tea-cnprests(2) ;  thread-winders  (4);  wooden  carved  plates 
(4);  bark  dishes  (4);  net-needle  (1) ;  earrings  (2  pairs) ;  Jew's  harp  (1) ;  neck- 
laces (2);  chopsticks  (1  lot);  tattooing-knives  (2);  knife  in  carved  case  (I); 
silver  ornament  (1);  spoons  (16);  fish-skin  (2  pieces);  bt-lt-loom  (I);  wooden 
hammers  (2);  knifocases  (1) ;  belt  reed  (I) ;  foods  (13  samples) ;  towel-rack  (1) ; 
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carry iug-bands  with  stick  (1) ;  arrows  and  stone  arrow-heads  (1  lot) ;  materials  for 
mats  (*2  Iota);  arrow-poison  (2  lobs) ;  rake  (I);  rat-trap  (1);  traps  (2) ;  pot-hook 
(1);  baby-carrier  (1) ;  aconite  plant  nsed  to  make  arrow  poison  (1) ;  bowls  (2)  ; 
wooden  tray  (1) ;  sword  (1) ;  male  costume  (1) ;  female  costnme  (1)  ;  photographs 
of  Ainos,  house  lite,  etc.  (26) ;    wooden  spatula  (1) ;  women^s  spoons  (2). 

Samoan  Islands. — U.  S.  Navy  Department  (accession  23197),  fine  mats  (4)  ;  mgs  (6) : 
Kavabowl(l);  tapa  blankets  (108);  fans  (42);  baskets  (2*2);  Kavacnp(l); 
cinctures  (2) ;  necklaces  (2) ;  comb(l);  clubs  (2);  spears  (2);  sajihes  of  tapa 
cloth  (13) ;  spread  (1).  Ensign  W.  E.  Safford,  U.  S.  Navy  (accession  22259),  fly- 
flapper  (1) ;  pillow  (1) ;  sennit  (2  samples) ;  tapa  blankets  (5) ;  sashes  (2)  ;  bas- 
ket wallet  (1) ;  children's  dresses  (2) ;  fine  mat  (I) ;  meats  (3) ;  floor-mat  (1)  ; 
varieties  of  tapa  (4) ;  fan  (I) ;  adze  blade  (I);  combs  ^2) ;  head-dress  (1) ;  fish- 
ing tackle  (1);  clubs  (3) ;  fishhook  (1).  Harold  M.  Sewell  (accession  22187), 
fire-sticks  (1  pair). 

Sandunch  Islands, — Mrs.  Sibyl  Carter  (accession  23273),  braid  of  squash  fiber  (1); 
photographs  of  natives  (II) ;  fans  (3) ;  anklet  of  shells  (1) :  cocoanot  shell  dish 
(1);  necklace  of  Kukui  nuts  (1);  wallet  (1);  tapa  mallet  (1);  feather  waud 
hanga-hanga  (1) ;  hats  (2) ;  carrying-pole  (1).  Mrs.  J.  O.  Brnff( accession  22308), 
fish  hooks  (2) ;  ornamented  skin  (1) ;  fetish  necklace  of  whale  tooth  and  hnmaii 
hair  (1).  Miss  Una  Clarke,  hat  band  of  shells  (1).  W.  F.  Hillebrand  (accessiou 
226:^),  plaited  rope  (1) ;  tapa  cloth  (1). 

Fiji  Islands,— 'Mtb.  J.  G.  Br nff  (accession  22308),  sharks'  teeth  spear  (1),  stone  image 

(I). 
New  Caledonia.— RojaI  Ethnographic  Museum,  Berlin  (accession  28146),  woman's 

dress  (1). 
Mangaia  Group, — R.  L.  Gamer  (accession  22295),  adze  (I). 
Malay  Archipelago,— ^tb.  J.  G.  Bruff  (accession  22;)08),  cocoanut  cup  with  tortoise 

shell  cover  (1). 
Saraicak,  N,  Borneo,— F,  T.  Redwood  (aoces*)ion  22973),  blow-gun  (1). 
Palao  Islands, — Royal  Ethnographic  Museum,  Berlin  (accession  23146),  comb  (1); 

tortoise  shell  dish  (1) ;  woman's  dress  (1). 
Solomon  Islands, — Edward  Lovett  (accession  22452),  polished  celt  (basalt)  (I). 
Kirngsmill  Islands,— ^n,  J.  G.  Bruff  (accession  22308 \  shark  teeth  spear  (1). 
South  Sea  Islands.— Mrs.  J.  G.  Bruff  (accession  22:S0d),  tattooing  instruments  (2). 
Sooloo  Islands.— Mn,  J.  G.  Bruff  (accession  22308),  cruse  (1). 


REPORT  ON  THE  DEPARTMENT  OF  AMERICAN  PREHISTORIC  POTTERY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  lfl9(). 


By  William  H.  Holmes,  Honorary  Curator. 


Daring  the  fiscal  year  ending  June  30, 1890,  little  work  has  been  done 
in  the  Department  of  Aboriginal  Pottery.  The  installation  of  the  ex- 
hibition series  is  practically  completed  and  all  that  remains  to  be  done 
18  in  the  direction  of  more  thorough  labeling  of  individual  specimens. 

Accessions  have  not  been  as  numerous  as  in  preceding  years,  yet 
much  of  value  has  been  acquired. 

The  more  important  accessions  of  the  year  include  a  series  of  frag- 
mentary ware  from  Bear  Point,  Perdido  Bay,  Alabama,  contributed  by 
Mrs.  A.  T.  Mosman  and  A.  B.  Simons,  and  supplementary  to  the  col- 
lections of  P.  H.  Parsons  acquired  last  year;  and  a  remarkable  group 
of  vases  obtained  from  a  mound  on  the  Savannah  River,  Richmond 
County,  Creorgia,  by  H.  L.  Reynolds.  These,  and  some  other  contribu- 
tions mentioned  in  the  accompanying  list,  were  acquired  through  the 
agency  of  the  Bureau  of  Ethnology. 

The  routine  work  of  the  department  has  consisted  chiefly  in  labeling 
and  entering  upon  the  books  such  new  material  as  has  been  acquired. 
A  number  of  sets  of  specimens  have  been  selected  for  exchange. 

Such  researches  as  have  been  conducted  by  the  curator,  relate 
mainly  to  collections  from  the  mounds  of  the  Mississippi  Valley  and 
adjacent  regions.  The  work  undertaken  is  to  form  a  part  of  the  mon- 
ographic work  of  Dr.  G^^rus  Thomas  upon  the  Mound  Builders. 

The  last  catalogue  number  in  June  1889,  is  135131;  in  June  1890, 
135363. 

The  curator  has  published  three  papers  during  the  year.  These  are 
noticed  in  the  Bibliography. 

ACCESSIONS  FOR  THE  YEAR  ENDING  JUNE  30,1890. 

Oshkoth,  JFMO(ni«tn.-~Joseph  F.  James  (No.  135133),  pottery  fragDients. 

Clark  Couniif,  lllinoi$. — H.  G.  Hodge  (No.  135142),  pottery  fragoieuts  from  mound 

Dear  York. 
Up9hHr  County,  Wt%t  Ftr^mo.— L.  V.  McWhorter  (No.  135143),  pottery  fragments. 
Potomac  Creek,  Virginia.— W.  H.PhiUips  (No.  135144),  pottery  fragments. 
Two  Lick  Crefk,  Harrison  County,  JVeat  Ftr^iwia.— W.  H.  Holmes  (No.  135152),  pottery 

frBiimeiiiH. 


136  REPORT  OP  NATIONAL   MUSEUM,  1890. 

Sau  Juau,  Toetihuacan,  Mexico  — F.  W.  Hodge  (Nos.  ISSIB'^,  135168),  pottery  fragments. 

Cherokee  HeservaiioUt  North  Carolina,— J Anms  Moouey  (No.  135186),  pottery  fra^nients. 

Havannah  River,  Richmond  County,  Georgia,-— H.  L.  Reyuoldn  (Nos.  135192, 135*215),  vases 
uud  fragments;  (135217, 1352-i5)  clay  pipes;  (135253)  clay  fragments;  (135278, 
i:^'>279)  pottery  fragments  from  moand. 

Rear  Pointj  Perdido  Bay,  Baldwin  County,  Alabama.— 'Mn.  A.T.  Mosman  (Nos.  135285, 
135/^9),  vases  and  fragments. 

Bear  Point,  Perdido  Bay,  BaldtHn  County,  Alabama.— k,  B.  Simous  (Nos.  135292, 135312), 
vuHPS  and  fragments. 

Espanola,  New  Mexico, — Arthnr  Davis  (No.  135314),  pottery  fragments. 

Tuma,  Arizona.-  Dr.  George  M.  Kober  (Nos.  135315,  1JJ5317),  earthen  vesseLs. 

Elgin  County,  Canada.— Charles  B.  Tweedale  (No.  135318),  earthen  pipe-bowl ;  (135.T29) 
pottery  fragments. 

Sila,  New  Mexico,— Mn,  James  Stevenson  (Nos.  135345,  135346),  pottery  vasen. 

Casa  Grande,  Arizona.— \,  Mi ndeleff  (Nos.  135349,  135350),  pottery  fragments. 

AncUnt  Pueblo,  Salt  Rivtr  Valley,  Arizona,— V,  Mindeleff  (No.  135352),  pottery  frag- 
ments. ^ 

BughcB  County,  South  Dakota,— H,  L.  Reynolds  (No.  135359),  pottery  fragments. 

Barton  County,  Georgia,  — H.  L.  Reynolds  (No.  135362),  pottery  fragments. 

Souris  Rivei',itottthwi'8t  Manitoba, — H.  L.  Reynolds  (No.  135363),  pottery  fragments. 


REPORT  ON  THE  SECTION  OF  ORIENTAL  ANTIQUITIES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Ctrus  AdlkR;  A88i§(ant  Curator 


In  the  absence  in  Europe  of  Prof.  Panl  Haupt,  honorary  curator  of 
the  section,  I  beg  to  submit  the  loUowing  report  for  the  past  fiscal 
year. 

The  collections  exhibited  are  still  confined  to  Babylonian,  Assyrian, 
and  Egyptian  objects,  and  the  considerable  amount  of  material  now  in 
the  Museum  which  would  naturally  come  under  the  heading  of  Biblical 
Archaeology  is  exhibited  in  other  departments.  Possibly  the  most 
gratifying  results  of  the  year's  work,  the  character  of  which  did  not 
difiier  from  the  preceding  one,  is  the  increased  cooperation  of  other 
institutions  and  of  individuals,  and  the  aid  which  the  Smithsonian  In- 
stitution has  been  enabled  to  extend  to  the  recently  established  museums 
and  to  scientific  investigators. 

The  authorities  of  the  Catholic  University  of  America  (Washington, 
D.  C),  recently  inaugurated,  have  established  an  oriental  museum. 
They  have  adopted  the  Museum  standards  and  a  healthy  cooperation 
has  been  established. 

The  growing  interest  in  oriental  studies  has  resulted  in  the  formation 
of  a  private  class  in  Washington,  whose  investigations  have  been  aided 
by  photographs  and  objects  belonging  to  the  collections. 

The  fsict  of  the  participation  of  the  Smithsonian  Institution  in  the 
Eighth  International  Congress  of  Orientalists,  which  met  at  Stockholm 
lu  September,  1889,  was  briefly  alluded  to  in  the  last  report. 

At  the  request  of  Count  Carlo  Landberg,  the  secretary  of  the  con- 
gress, the  Smithsonian  Institution  published  a  special  circular  for 
American  scholars,  containing  information  as  to  the  meetings.  The 
Institution  presented  on  behalf  of  the  Museum  to  the  King  of  Sweden, 
president  of  the  congress,  a  set  of  reproductions  of  Assyrian  seals, 
illustrating  the  methods  employed.  These  objects  wore  highly  com- 
mended by  his  majesty  on  their  presentation;  General  Thomas,  United 
States  minister  to  Sweden,  transmitting  a  communication  to  that 
effect     The  Smithsonian  Institution  wa^  represented  at  the  congress 
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by  Professor  Haapt,  whose  report  to  the  Secretary  will  be  foond  else- 
\\  here. 

The  Ametican  Oriental  Society  has  appointed  a  committee  to  pre- 
pare a  catalogue  of  the  oriental  manuscripts  in  the  United  States.  A 
member  of  the  committee  learned  of  a  collection,  numbering,  it  is  said, 
IGO  Persian  and  Arabic  MSS.,  formed  by  the  late  William  B.  Hodgson. 
Tiiey  were  traced  to  the  Telfair  Academy  of  Arts  and  Sciences  in  Sa- 
vannah, Georgia,  and,  after  some  correspondence,  the  trustees  of  that 
institution  passed  a  resolntion  authorizing  the  director  to  forward  the 
MSS.  to  the  Smithsonian  Institution,  on  deposit,  for  study. 

Mr.  Talcott  Williams,  of  Philadelphia,  while  on  a  tour  through  Mo- 
rocco, undertook  to  make  a  collection  for  the  Museum.  Among  the 
objects  thus  acquired  are  many  illustrating  the  manners  and  customs 
of  the  inhabitants  of  that  country. 

The  preparation  of  the  Smithsonian  Report  on  the  Progress  of  Ori- 
ental Science  in  America  during  1888  necessitated  correspondence  with 
many  of  the  orientalists  of  the  United  States,  resulting  in  useful  addi- 
tions to  the  sectional  library. 

ACCESSIONS. 

Through  the  good  offices  of  the  Hon.  Oscar  S.  Straus,  formerly 
U.  8.  minister  to  Turkey,  and  the  courtesy  of  Prof.  Howard  Osgood, 
of  Rochester,  New  York,  the  Museum  has  come  into  possession  of  a 
cast  of  the  famous  Temple  inscription  discovered  by  the  French  arch- 
aeologist, Glermont-Ganneau,  May  26, 1871,  and  now  in  the  Imperial 
Museum  at  Constantinople.  The  inscription  reads:  ^^No  stranger  is  to 
enter  within  the  balustrade  round  the  Temple  and  inclosures.  Who- 
ever is  caught  will  be  responsible  to  himself  for  his  death."  In  the 
account  of  Herod's  Temple  by  Josephus  (Antiq.,  xv,  11,  5)  an  inscrip- 
tion is  mentioned  which  forbade  ^'  any  foreigner  to  enter  the  inclosure 
on  pain  of  death."  And  in  a  second  description  (Wars,  v,  5,  2)  he 
states  that  the  warnings  were  written  <^  some  in  Greek  and  some  in 
Roman  letters."  Through  this  discovery  light  is  also  thrown  on  the 
episode  in  Acts  xxi,  28-31,  where  Paul  was  accused  of  bringing 
Trophimns,  an  Eiihesian,  within  the  balustrade,  and  <^all  the  city  was 
moved  and  the  people  ran  together,  and  they  laid  hold  on  Paul  and 
dragged  him  out  of  the  Temple,  and  they  wei*e  seeking  to  kill  him." 
According  to  Cleruiont-Ganneau,  this  is  the  most  ancient  as  well  as 
the  most  interesting  Greek  inscription  which  archseological  investiga- 
tion in  Jerusalem  has  produced. 

Mr.  Theodore  Graf,  of  Vienna,  presented  to  the  Museum  a  set  of 
photographs  and  a  selection  of  heliogravures  of  his  collection  of  Grasco- 
^i>yptiftn  i)ortraits.  The  originals  were  discovered  near  Fayum  at  a 
place  called  Rubaiyet,  in  July,  1887.  In  producing  these  portraits  the 
brush  was  not  used,  the  encaustic  or  distemper  processes  being  resorted 
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to.  The  artist  who  practiced  the  encaustic  process  first  spread  a  mixture 
of  pure  beeswax  and  liquid  balsam  over  a  smooth  surface,  on  which  the 
colors  were  laid  in  the  form  of  a  mosaic.  The  difierent  colors  were  then 
blended  together  by  means  of  the  oestrum,  a  siK)on-8haped  instrument, 
the  bowl  of  which  had  serrated  edges,  while  the  handle  was  rounded. 
The  portraits,  painted  in  distemper,  were  executed  in  a  composition  con- 
sisting of  the  yolk  of  an  eggj  a  little  oil,  and  the  required  i>owdered 
colors.  Still  another  process  was  to  mix  oil  and  color  powder  together 
and  put  it  on  in  a  molten  condition.  Some  of  the  pictures  show  that 
all  three  processes  were  employed.  It  is  difficult  to  determine  the  date 
at  which  these  paintings  were  executed,  but  it  must  have  been  some 
time  between  100  and  350  A.  D.  The  portraits  were  probably  painted 
from  life.  The  collection  exhibits  notably  the  different  tyi^es  of  counte- 
nance and  the  methods  of  dressing  the  hair.  The  originals  are  still  for 
sale  and  would  be  a  great  addition  to  any  antiquarian  collection. 

Dr.  B.  Zehupfund,  of  Leipzig,  presented  an  imitation  of  an  Assyrian 
clay  tablet,  written  by  himself,  containing  a  hymn  in  praise  of  wine,  in 
the  style  of  the  Nimrod  epic  composed  by  Professor  Haupt,  of  Johns 
Hopkins  University,  Baltimore.  The  tablet  was  made  out  of  a  lump  of 
clay  which,  after  being  carefully  sifted,  washed,  and  cleaned,  was  moist- 
ened, rolled  up  in  the  form  of  a  cylinder,  and  then  flattened  on  a  boanl. 
When  the  clay  became  sufficiently  dry  so  that  it  would  not  adhere 
to  the  stylus,  the  tablet  received  the  necessary  polish  by  being  rubbed 
against  a  smooth,  flat  board.  The  stylus  used  for  writing  consisted  of 
a  four-cornered  piece  of  hard-oiled  wood,  the  front  end  of  which  was 
cut  off  slanting.  Writing  with  this  instrument  was  easy  and  did  not 
occupy  much  time.  It  took  little  more  than  an  hour  to  write  this 
tablet* 

Bev.  Dr.  William  Hayes  Ward,  of  New  York,  permitted  copies  to  be 
made  of  twelve  Babylonian  and  Assyrian  seals  in  his  collection.  Ten 
similar  objects  were  received  from  Prof.  D.  G.  Lyon,  of  Harvard  Uni- 
versity, and  eighteen  Assyrian,  Babylonian,  Persian,  and  Egyptian 
gems  from  Prof,  H.  Hyvernat,  of  the  Catholic  University. 

A  series  of  photographs  was  purchased  from  the  Palestine  explora- 
tion fund. 

DISTRIBUTIONS. 

Casts  of  forty  Assyrian  seals  were  presented  to  the  University  of 
Pennsylvania;  a  similar  collection  was  sent  to  Prof.  Howard  Osgood,  of 
the  University  of  Bochester,  New  York.  Ten  casts  of  Assyrian  seals 
were  sent  to  Prof.  D.  6.  Lyon,  Harvard  University,  and  two  to  Dr. 
Ward.  Copies  of  the^Canopus  Inscription  were  forwarded  to  Lehigh 
University  and  to  the  Chinese  minister. 


*Tb6  text  with  trsnslatioD  ^'as  pnblisbed  iu  the  **  Menu  du  diner  offert  au  VHP 
Cougi^B  International  des  Orientalistes/'  Stockholm  lo  7  sept.  1889. 
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ROUTINE  WORK. 

During  the  year  tbe  collections  were  rearranged,  with  the  object  of 
securing  more  space.  The  seals,  copied  from  the  originals  owned  by 
the  Misses  Bruce  and  Prof.  O.  G.  Marsh,  of  New  Haven,  referred  to  iu 
the  last  report,  were  labeleil  and  placed  in  the  exhibition  cases.  The 
photogravures  of  the  GrsecoEgyptian  portraits  and  the  copies  of  the 
seals  of  Dr.  Ward,  referred  to  above,  have  been  placed  on  exhibitiou. 

A  complete  series  of  the  casts  of  seals  is  preserved  iu  the  study  series. 

In  addition  to  the  persons  mentioned  above,  the  Museum  is  indebted 
for  cooperation  and  assistance  to  Mr.  Henry  Gillman,  United  States 
consul  at  Jerusalem,  Mr,  W.  Max  MUUer,  and  Dr.  F.  G.  H.  Wendel,  of 
New  York. 


REPORT  ON  THE  HISTORICAL  COLLECTIONS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  A.  Howard  Clark,  Curator. 


The  transfer  of  a  large  collection  of  relics  of  General  Washington 
from  the  Patent  Office  to  the  National  Mnseam  in  1883  was  the  begin- 
ning of  a  separate  section  devoted  to  historical  collections.  With  the 
Washington  relics  were  grouped  many  objects  heretofore  exhibited  in 
other  departments  of  the  Museum,  but  which  are  of  more  interest  as 
pergonal  relics  of  representatrve  men  or  memorials  of  events  or  places 
of  historic  importance.  Here  were  brought  together  various  gifts  from 
foreign  governments  to  Presidents  Jefferson,  Adams,  Van  Bureu,  Com- 
modore Perrj'  and  other  high  officials  of  the  United  States,  besides 
relics  of  Benjamin  Franklin,  Andrew  Jackson,  Abraham  Lincoln,  Gen- 
eral Kipley,  Commodore  Elliott,  Commodore  Biddle,  and  many  other 
eminent  American  statesmen  and  soldiers,  as  well  as  numerous  manu- 
scripts and  relics  pertaining  to  the  colonial  and  revolutionary  war 
period  of  our  country,  and  mementoes  of  Sir  John  Franklin,  Kane, 
Hayes,  Hall,  De  Long  and  other  Arctic  explorers.  In  November,  1886, 
the  large  collection  of  relics  of  General  Grant  were  received  and  added 
very  greatly  to  the  popular  interest  in  this  section  of  the  Museum.* 
The  growth  of  the  historical  collections  in  the  past  three  years  has 
been  very  rapid,  and  the  space  devoted  to  this  class  of  exhibits  is  found 
far  too  limited  for  their  display  to  visitors.  The  collections  exhibited 
in  the  north  ball  have  been  partially  rearranged  and  many  new  objects 
have  been  installed  during  the  year.  Labels  have  been  written  for  all 
objects  shown.  There  are  now  in  reserve  many  hundreds  of  objects  that 
might  be  exhibited  if  space  permitted. 

A  beginning  has  been  made  on  a  collection  of  postage  stamps  of  all 
nations,  about  1,600  specimens  gathered  by  Professor  Baird  forming 
the  nnclens  of  this  collection. 

The  collei^tion  of  portraits  of  representative  men  of  the  world  has  in- 
creased considerably  in  number  during  the  year,  but  is  yet  very  incom- 
plete. There  have  been  put  on  exhibition  engraved  and  photographic 
portraits  of  some  of  the  most  eminent  scientists,  and  an  interesting  col- 

*A  U^^  of  theae  objects  is  gireu  in  the  Annual  Import  for  1887. 
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lection  of  portraits  of  the  medical  men  of  the  world  deposited  by  Dr.  J. 
M.  Toner. 

The  collection  illastrating  the  moneys  of  the  world  in  all  ages  and 
countries  has  been  an  addition  of  popular  interest,  as  is  evidenced  by 
the  many  valnable  loan  collections  of  ancient  and  modern  pieces.  This 
collection  is  not  limited  to  metallic  currency,  but  includes  paper  cnr- 
rency  and  various  substitutes  for  money. 

The  entries  in  the  catalogue  during  the  year  aggregate  645,  repre- 
senting about  1,000  specimens.  Upwards  of  3,000  additions  have  been 
made  to  the  card  catalogue,  which  now  nuuibers  about  10,000  cards. 
There  are  yet  many  objects  not  catalogued  in  detail,  though  accession 
cards  and  lists  are  preserved. 

The  accessions  during  the  year  were  as  follows: 

From  Charles  Abort,  Homowood,  Maryland,  a  luarblo  bust  of  Benjamin  Franklin, 
sculptured  by  Ceracchi,  in  Italian  marble. 

From  Nathan  Appleton,  Boston,  Massachusetts,  a  gun-carriage  from  the  citadel 
of  Santo  Domingo  City,  made  of  mahogany,  probably  by  the  Spaniards  during 
the  early  days  of  their  possession  of  the  island.  Also  photograph  of  Sitting 
Bull  and  other  Indians  at  Standing  Rock,  and  photograph  of  the  General  Custer 
Monument  on  the  battlefield  at  Little  Big  Horn  River,  Montana.  Only  one  offi- 
cer's remains  were  buried  on  the  battlefield — young  Lieutenant  Crittenden.  His 
father.  General  Crittenden,  said,  **  Bary  him  where  he  fell  on  the  field  of  battle.'' 

From  Fred  J.  Adams,  Grand  Rapids,  Michigan,  badge  of  the  Michigan  Press  Associa- 
tion at  their  session  in  Grand  Rapids,  in  July,  IHSQ. 

From  W.  S.  Baker,  Philadelphia,  Pennsylvania,  four  volumes  on  engraved,  medallic, 
and  character  portraits  of  Washington,  *'Bibliotheca  Washingtoniana,"  and 
"  History  of  a  rare  Washington  Print." 

From  F.  N.  Barrett,  New  York  City,  portrait  of  M.  Appert,  inventor  of  the  art  of  pre- 
serving food  by  hermetic  sealing. 

From  Miss  H.  H.  Berger,  Brooklyo,  Now  York,  copper  and  silver  coins  of  Finland. 

From  Paul  Beckwith,  Washington,  District  of  Columbia,  badge  of  Union  Veterans' 
Union,  Good  Templars,  Knights  of  Pythias,  and  Knightaof  Golden  Eagle;  also 
one  book,  '*  The  Spellbinders'  Souvenir,"  and  medals  commemorating  the  onveil- 
in<s  of  General  Meade  statue,  1887,  and  the  organization  of  First  Regiment 
National  Guard  of  Pen nsyWania,  1861. 

From  Dr.  £.  G.  Betty,  Cincinnati,  Ohio,  medals  of  Ohio  Valley  Centennial  Exposi- 
tion, and  rare  silver,  copper,  and  nickel  coins  of  the  United  States. 

From  J.  S.  Billop,  Glenn  Dale,  Maryland,  half-penny  of  Virginia,  George  III,  1773. 

From  H.  P.  Branham,  glass  flute,  silver- mounted,  made  by  Lanrent,  of  Paris,  and 
used  for  many  years  by  Judge  A.  B.  Lougstreet,  of  Georgia,  author  of  History  of 
Georgia,  etc. 

From  the  British  Museum,  London,  a  large  series  of  electrotypes  of  Greek  coins,  the 
types  of  coins  used  prior  to  100  A.  D. 

From  F.  £.  Brownell,  Washington,  District  of  Columbia,  shotgun  and  rifle,  relics  of 
Col.  E.  E.  Ellsworth. 

From  Mrs.  J.  G.  Brufl*,  Washington,  District  of  Columbia,  collection  of  1,129  silver 
and  copper  coins  of  the  United  States  and  foreign  countries,  171  exauiples  of 
paper  currency,  29  medals,  and  some  numismatic  books. 

From  Harriet  W.  Cary,  Napoleon,  Ohio,  a  looking-glass,  relic  of  James  Mason,  of  the 
Plymouth  Colony. 

From  Mrs.  S.  S.  Cox,  New  York  City,  decori^tioqs  of  the  Turkish  Order  of  the  Mjidieb 
)lft4  the  Suefa](et. 
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From  William  EUory  Carti«,  WMhtngton,  District  of  Colombio,  albnni  of  portraits 
of  the  officers  and  members  of  the  Intematiooal  American  Cunfereuce  held  at 
Washington  in  1889-'90. 

From  Joseph  A.  Donahoe,  San  Francisco,  California,  comet  medal  of  the  Astronomi- 
cal Society  of  the  Pacific,  given  to  discoverers  of  comets. 

Fn>ni  Leon  C.  Dachesue,  Natchez,  Mississippi,  paper-money  of  the  city  of  Natchez, 
November,  1862. 

From  R.  Edward  Earll,  Washington,  District  of  Columbia,  six-krentzer  coin  of  the 
Rhenish  Palatinate,  dated  ia08. 

From  George  L.  Eckert,  Washington,  District  of  Colnmbia,  copper  coin  of  State  of 
Chihuahua,  Mexico. 

FrcMii  St.  Julian  Fillette,  Washington,  District  of  Colnmbia,  photographs  of  United 
States  warships  2Vealo»,  VanitUiay  and  NipmCf  and  the  vrur  ship  Ogla,  showing 
view  of  the  harbor  of  Apia,  Samoan  Islands,  takeu  after  the  hurricane  of  Satur- 
day, March  16,  18d9. 

From  Charles  F.  Fish,  Fall  River,  Massachusetts,  photographs  of  the  old  stone  mill 
at  Newport  and  of  an  old  windmill  at  Portsmouth,  Rhode  Island. 

From  Joseph  Francis,  Miuneapolis,  Mini^esota,  large  gold  medal  presented  to  Mr. 
Francis  by  President  Harrison,  April,  ld89,  in  accordance  with  act  of  Congress 
of  the  United  States  for  his  invention  of  lifeboats,  etc.  Gold  snuff-box,  diamoud 
moi.nted,  presented  to  Mr.  Francis  by  Napoleon  III. 

From  Jatnee  M.  Gleasion,  Boston,  Massachusetts*,  bronze  medals  commemorative  of 
the  visit  of  the  Boston  Commandery  to  the  Twenty-fourth  Triennial  Couclave 
of  Knights  Templar,  Washington  City,  October  e,  ItSSO, 

From  Rov.  A.  K.  Glover,  Grand  Haven,  Michigan,  copper  coins  of  the  United  States 
from  1783  to  I82H. 

From  Guildhall  Library  Committee  of  London,  England,  bronze  medals  struck  by 
order  of  the  Corporation  of  London,  from  1849  to  1887,  to  commemorate  various 
historic  events. 

From  William  M.  Haley,  San  Francisco,  German  Bible  printed  in  Halle  in  1765,  and 
German  passport  issued  to  K.  Land  in  May,  1837. 

From  William  Hall,  Winnipeg,  Manitoba,  Canada,  Knights  Templar  badge  and  card. 

From  Mrs.  W.  S.  Hancock,  Washiugtou,  District  of  Columbia,  cane  presented  to 
General  Hancock  by  citizens  of  Brooklyn,  in  18H4 ;  sword  voted  to  him  at  the 
Sanitary  Fair  in  St.  Louis  in  1864,  and  regulation  sword  carried  by  him  through- 
out the  war  of  the  rebellion. 

From  Mrs.  Mary  Harney;,  Washington,  District  of  Columbia,  Mexican  saddle  and 
harness,  military  cap  and  chapeau,  epaulettes,  revolver,  and  two  ritles,  personal 
relics  of  Gen.  W.  S.  Harney. 

From  W.  T.  Hornaday,  Buffalo,  New  York,  plaster  bust  of  Professor  Huxley. 

From  C.  P.  Jacobs,  Indianapolis,  Indiana,  programmes,  invitation  cards*,  badges,  and 
other  relics  of  the  funeral  of  President  Abraham  Lincoln. 

From  Philip  Jaisohn,  Washington,  District  of  Colnmbia,  Japanese  20  sen  silver  coin. 

From  Lewis  Johnson  &  Co.,  Washington,  District  of  Columbia,  Hungarian  paper 
money,  issued  at  Buda-Pest,  September  1,  1848. 

From  J.  P.  Klinges,  Philadelphia,  Pennsylvania,  postage  stamps  of  the  Confederate 
SUtes. 

From  Oliver  S.  League,  Annapolis,  Maryland,  cross-bow  found  under  the  floor  of  Colo- 
nel Wilmot's  house  in  Annapolis,  built  in  the  seventeenth  century. 

From  Thomas  Marrou,  Washington,  District  of  Colnmbia,  autograph  letter  of  Pust- 
master-Geueral  Amos  Kendall,  October  26,  1838. 

From  Col.  Marshall  McDonald,  Washington,  District  of  Columbia,  military  publica- 
tions and  manuscript  records  pertaining  to  the  Confederate  States. 

From  Mrs.  N.  V.  D.  Miller,  reprints  of  wall  paper  edition  of  Vicksburg  Daily  Citizeiii 
July  2rA,  ib63;  and  re|>nut  of  Ufst^r  Coqpt^  Giis^ette,  January  4, 1800. 
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From  Theodore  A.  Mills,  Washinf^ton,  District  of  Colntnbia,  commission  of  Clark 
Mills  as  lieatenant  of  cavalry  in  1853,  signed  by  President  Franklin  Pierce  and 
Jeiferson  Davis,  Secretary  of  War.  Cast  of  face  of  Abraham  Lincoln,  from  orig- 
inal mold  made  by  Clark  Mills  in  February,  ldii5,  about  sixty  days  before  the 
President's  death. 

From  W.  0.  Mason,  Washington,  District  of  Columbia,  Chinese  copper  coins. 

From  John  M.  Noah,  Washington,  District  of  Columbia,  original  printed  copy  of  Car- 
riers' address  to  the  patrons  of  the  National  Advocate,  New  York  City,  January 
1 ,  1817.    Badge  of  Knights  Templar. 

From  William  S.  Overton,  Stony  Creek,  Virginia,  pardon  for  rebel  soldier  signed  by 
W.  H.  Seward,  Secretary  of  State,  July  5,  1866. 

From  Gen.  Walter  A.  Payne,  Fostoria,  Ohio,  badge  of  the  Sons  of  Veterans. 

From  Thomas  6.  Reames,  Jacksonville,  Oregon,  tweutydolbir  gold  coin  of  the  United 
States  found  in  a  cow's  stomach.     Badge  of  Knights  Templar. 

Fioni  J.  T.  Richards,  Philadelphia,  Pennsylvania,  brick  from  foundation  of  Fort  Dn- 
qiiesno,  at  Pittsburgh,  bnilt  prior  to  17»3. 

From  W.  W.  Rockhill,  Washington,  District  of  Columbia,  Chinese  paper-money,  in- 
cluding a  national-bank  note,  the  only  issue  by  the  present  dynasty,  and  New 
Year's  Day  and  ordinary  100-cash  paper  currency  of  the  citj'  of  Pekin. 

From  Arthur  £.  ScarfF,  Kalamazoo,  Michigan,  Siamese  copper  coin,  and  copper  coin, 
dos  centavos,  of  Argentine  Republic,  18:34. 

From  Henry  L.  Sheldon,  Middlebury,  Vermont,  paper-money  of  Vermont  Glass  Com- 
pany, 1814,  and  fractional  currency  of  H.  A.  Sheldon,  1862. 

From  Felix  Speyer,  Franklin,  Pennsylvania,  copper  coin  of  Portugal,  20  reis,  1866. 

From  Dr.  H.  R.  Storcr,  Newport,  Rhode  Island,  molds  of  medals  of  historic  interest. 

From  Tiflfany  &  Co.,  New  York  City,  silvered  copper  elec  rotype  of  the  large  vase 
presented  to  William  Cullen  Bryant  by  the  citizens  of  Now  York  in  1875. 

From  James  Todd,  Pittsburgh,  Pennsylvania,  silver  watch  and  seal  and  pendant, 
captured  from  a  British  soldier  at  battle  of  Lexington,  177.5,  by  Lieut.  James 
Todd,  of  Boston. 

From  War  Department,  two  swords  presented  to  Gen.  James  Shields  by  State  of 
Illinois  and  State  of  South  Carolina,  for  gallant  services  during  the  Mexican 
War. 

From  W.  J.  Winter,  Denver,  Colorado,  ribbon  badge  of  the  Cowboy  Club  of  Denver, 
Colorado. 

From  A.  F.  Wooster,  Norfolk,  Connecticut,  copper  coin  of  Republic  of  Spain,  1870. 

The  morning  sessions  of  tbe  annnal  meeting  of  the  American  His- 
torical Association  were  held  in  the  lecture  hall  of  the  National  Museum 
December  28  to  31, 1889.  There  was  a  large  attendance  of  members  of 
the  association  and  much  interest  was  manifested  in  the  Museum  collec- 
tions. This  Association  was  incorporated  b^^  act  of  Congress  approved 
January  4,  1889,  and  by  this  act  is  directed  to  report  anniially  to  the 
Secretary  of  the  Smithsonian  Institution  concerning  its  proceedings 
and  the  condition  of  historical  study  in  America.  TheBegents  of  the 
Smithsonian  Institution  are  authorized  to  permit  the  Association  to 
deposit  its  collections,  manuscripts,  books,  pamphlets,  and  other  mate- 
rial for  history  in  the  Smithsonian  Institution  or  in  the  National  Mu- 
seum. Under  this  act  some  books  and  pamplets  have  been  deposited 
in  the  Museum  and  placed  in  charge  of  tbe  curator  of  the  historical 
collections,  who  has  been  elected  ^sists^nt  secretary  and  curt^tor  of  the 
Associeition, 
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Among  the  papers  read  at  the  aiinaal  meeting  were  the  following: 

Literature  of  Witchcraft.    By  Prof.  George  L.  Barr,  of  Coruell  University. 

A  Catechism  ot  Political  Reaction.    By  Ex-President  Andrew  D.  White. 

The  French  Rorolntion  in  San  Domingo.  By  Herbert  Elmer  Mills,  of  Cornell  Uni- 
Tersity. 

On  a  Newly  Discovered  Manuscript  called  Reminiscences  of  the  American  War  of 
Independence,  by  Lodwig  Baron  von  Closeu,  aid  to  the  Count  do  Rochambean.  By 
Clarence  W.  Bowen,  of  New  York  City. 

Recent  Historical  Work  in  the  Colleges  and  Universities  of  Europe  and  America. 
By  President  Charles  Kendall  Adams. 

The  Origin  and  Early  History  of  onr  National  Scientific  Institution:!.  By  Dr.  6. 
Brown  Goode. 

The  Development  of  International  law  as  to  Newly  Discovered  Territory.  By  Dr. 
Walter  B.  Scaife,  of  Johns  Hopkins  University. 

The  Impeachment  and  Trial  of  President  Johnson.  By  Dr.  William  A.  Duuuing, 
of  Columbia  University,  New  York  City. 

The  Trial  and  Execution  of  John  Brown.    By  Gen.  Marcus  J.  Wright. 

A  Defense  of  Congressional  Government.  By  Dr.  Freeman  Snow,  of  Howard  Uni- 
versity. 

The  Economic  and  Social  History  of  New  England,  1620-1789.  By  William  B. 
Wectlen,  of  Providence. 

The  Correspondence  of  the  Pelham  Family  and  the  Loss  of  Oswego  to  the  British. 
By  William  Henry  Smith,  president  of  the  Associated  Press. 

The  early  History  of  the  Ballot  in  Couuecticat.  By  Prof.  Simeon  E.  Baldwin  of 
Yale  University. 

Certain  Phases  of  the  Western  Monument  during  the  Revolutionary  War.  By 
Theodore  Roosevelt. 

The  Concentration  of  the  Flathead  Indians  npon  the  Jocko  Reservation.  By  Gon. 
Henry  B.  Carrington. 

The  Constitutional  Aspect  of  Kentucky's  Strngsle  for  Autonomy,  1784-93.  By 
Ethelbert  D.  Warfield,  president  of  Miami  University. 

Some  Historical  Facts  from  the  Records  of  William  and  Mary  College.  By  Presi- 
dent Lyon  G.  Tyler. 

Materials  for  the  Study  of  the  Government  of  the  Confedprate  States.  By  John 
Osborne  Sumner. 

Notes  on  the  Ontlook  for  Historical  Studies  in  the  Southern  States.  By  Prof.  WiU 
Ham  P.  Trent,  of  the  University  of  the  South. 

The  Relations  of  History  to  Ethnology.  By  Prof.  O.  T.  Mason,  of  the  National 
Museum. 

The  Present  Condition  of  Historical  Studies  in  Canada.  By  George  Stewart,  Jr., 
D.  c-  L,  LL.  P.,  of  Quebec. 

The  Spirit  of  Historical  Research.    By  James  Schowler,  of  Boston. 

The  Perils  of  Historical  Study.    By  Justin  Windsor. 

The  Government  as  a  Guardian  of  American  History.    By  Worthington  C.  Ford. 

A  fall  report  of  the  proceediDgs  of  the  meeting  will  be  printed  in  the 
annaal  report  of  the  Association,  which  will  be  published  as  a  Con- 
gressioual  document* 

H,  Mis- 129,  pt.  2 IQ 


REPORT  ON  THE  SECTION  OF  GRAPHIC  ARTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  S.  R.  KoRiiLER,  Curator, 


The  re-arrangemeat  of  the  collections  of  the  Sectiou  of  Graphic  Arts, 
which  wasalladed  to  as  impending  in  my  last  report,  has  been  carried 
oat.  The  details  of  this  arrangement  are  set  forth  on  the  leaflet  printed 
for  the  information  of  visitors  to  the  Musenm,  and  here  reprinted. 

CLASSIFICATION  OF  EXHIBITS  IK  THE  SECTION  OF  GRAPHIC  ARTS. 

The  collections  exhibited  in  the  Hall  of  Graphic  Arts  illustrate  the  varioas  meth- 
€»d8  of  prodacing  pictures  oa  flat  sarfaces,  by  hand,  as  well  as  by  mechanical  meana. 
They  form  two  main  groups,  the  oue  technical,  the  other  historical. 

Od  the  eastern  side  of  the  hall,  opposite  the  windows,  are  arranged  the  specimens 
illostratiug  the  technical  methods  of  the  reproductive  or  multiplying  arts ;  that  is  to 
say,  those  arts  that  produce  blocks,  plates,  etc.,  from  which  imprcssious  can  be  ob- 
tained in  the  press,  such  as  wood-eugraving,  engraving  on  metal  with  the  graver  or 
burin, etching,  mezzotintiug,  lithography,  the  modern  photoniuchimical  procusses,  etc. 

On  the  western  or  window  side  arc  illustrated  the  various  methods  of  drawing  and 
painting,  the  history  of  painting  (by  means  of  carbon  prints,  etc.))  and  the  history  of 
engraving  in  relief  (wood-engraving,  etc.),  intaglio  (engraving  with  the  burin,  etc.), 
and  of  drawing  on  stone,  etc.  (lithography).  On  the  same  side  of  the  hall  will  also 
be  found  illustrations  of  the  history  of  color-printing,  and  supplementary  exhibitions 
illustrating  aids  to  drawing  used  by  lithographers  and  draftsmen  for  process-work, 
methoda  of  enlarging  and  reducing,  etc.,  and  industrial  applications  of  printing. 

The  collections  are  arraugod  in  alcoves  in  the  following  order: 

EASTERy  SIDE  OF  TUB  UALL. 
BEGINNING  AT  TUtf  SOUTHERN  END. 

Alcove  1. — ^Typical  illustrations  of  the  methods  nsed  in  the  iiroduction  of  printable 
blocks  and  plates, — Belief-engraving  (tho  wood-cut,  wood-engraving,  relief-c^ngrav- 
ing  on  metal) :  Tools,  materials,  and  appliances.  Proving  and  printing.  Electro- 
typing.    Original  drawings,  etc.,  with  the  engravings  made  from  theui. 

^{ooc«2  (southern  side  and  wall). — Relief-engraving  continued :  Culor-printingfrom 
relief  blocks.  Japanese  wood-cutting  and  wood-cut  printing  (.iu'^'lading  the  case 
placed  in  the  alcove). 

Alcove  2  (northern  side). — Intaglio-engraving:  Tools,  materials,  and  appliances. 
The  various  methods  of  intaglio-engraving  (burin  or  graver  work,  etching,  dr^'-point- 
ing,  etc.). 

Alcove^. — Intaglio-engraving  continued:  The  various  methods  continued  (soft- 
groniid  etching,  aquatint,  mezzotint,  roulette  work,  stipple,  mixed  manner,  color- 
piiatingy  intaglio  on  wood,  etc.).    Proving  and  printing.    Electrotyping  and  steel- 
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facing,  etc.  (The  case  placed  iu  this  alcove  contains  theUaxtou  engraving  machine. 
For  specimens  of  work  done  on  it,  see  the  wing-frames  on  the  standard  between  al- 
coves 4  and  5.) 

Alcove  A. — Lithography:  Tools,  materialSi  and  appliances.  The  various  methods 
of  lithography  (crayon,  pen-and-ink,  engraving,  brush-work,  color-printing,  etc.). 
Transferring.  Printing.— Zincography.— On  the  wall  above  the  alcove:  A  chromo- 
lithograph in  its  various  stages. 

Standard  between  alcoves  4  and  5.— Miscellaneous  processes,  partly  chemical,  partly 
mechanical,  devised  as  substitutes  for  the  older  hand  processes,  but  not  involving 
photogr.<»phy :  Chalcotype,  Comte  process,  Gillot  process,  etching  in  relief  (typo- 
graphic etching,  properly  so-called),  chemitype,  the  graphotypo,  the  kaolatype,  the 
wax  process  and  allied  processes  (glyphography,  kerography,  stylography,  typo- 
graphic etching  improperly  so  called,  etc.))  machine  relief-engraving,  machine  intag- 
lio-engraving (medal-ruling),  galvanography,  stenochromy,  mineralography,  nature 
printing,  the  anastatic  process,  etc.— Appendix :  Etching  on  glass  (improperly  so 
called),  which  involves  photography,  but  not  the  use  of  the  press. 

Alcove  5.— Photo-mechanical  processes,  involving  the  production  of  gelatine  or 
other  glutinous  films,  to  be  used  as  printing  surfaces  in  the  lithographic  press, 
t.  e.,  coUographic  or  photo-gelatine  printing  processes  (albertype,  holiotype,  artotype, 
etc.). 

Alcove  6. — ^Photo-mechanical  processes  producing  relief  blocks  for  printing  in  the 
type-press  (etching,  swell  gelatine,  aud  washout  processes) :  line  processes.  Half- 
tone processes,  i.  e.,  gelatine  grain  processes  (Paul  Pretsch's  and  later) ;  screen  pro- 
cesses (Meisenbaoh,  etc.);  the  Ives  process. 

Alcove  7. — Phot^-mechanical  processes  involving  the  production  of  printable  designs 
on  stone  or  zinc,  i.  «.,  photolithography  and  photozincography  :  Half-tone  processes 
(the  bitumen  process,  Poitevin's  process,  Asser's  process,  etc.;  recent  grain  processes  ; 
screen  processes).    Line  processes  (Osborne's  process). 

Alcove  8. — Photo-mechanical  processes  producing  intaglio-plates  for  printing  in  the 
copper-plate  press,  i.  «.,  photogravure:  Etching  processes,  deposit  processes,  etc. 
(Fox  Talbot's,  Paul  Pretsch's  and  later  processes).— The  Woodbury  type:  films, 
molds,  and  impressions. 

WESTERy  SIDE  OF  TEE  HALL, 

BEGINNING  AT  THE  SOUTHERN  END. 

Alcove  \. — Drawing  and  painting:  Metal-point,  lead-pencil,  crayon,  pastel,  char- 
coal, pen-and-ink,  India  ink,  sepia,  miniature  painting  on  ivory,  water-color  paint- 
ing, oil-painting.  Appendix:  Blot  pictures,  silhouettes,  scissors  pictures,  stenciling, 
etc.— The  monotype. — Illustrations  of  the  history  of  painting  (by  means  of  carbon 
prints,  etc.). 

Alcove  2. — Relief-engraving  (the  wood-cut,- wood -engraving,  relief-engraving  on 
metal) :  Historical  illustrations  from  the  fifteenth  century  to  the  present  time. 

Alcove  3.— Intaglio-engraving  (burin  or  graver  work,  dry-pointing,  imitation  of 
crayon,  stipple,  mezzotint,  etc.):  Historical  illustrations  from  the  fifteenth  century 
to  the  present  time. 

Alcove  4. — Intaglio-engraving  continued  (etching,  soft-ground  etching,  aquatint) : 
Historical  illustrations  from  the  sixteenth  century  to  the  present  time. 

Alcove  5. — Lithography :  Historical  illustrations  from  the  beginning  of  the  nine- 
teenth century  to  the  present  time. 

Alcove  6. — Color-printing  :  Historical  illustrations  from  the  sixteenth  century  to 
the  present  time.  (Relief-engraving:  the  old  chiaroscuros ;  modern  wood-engraving. 
The  Baxter  i)roces8.  Intaglio-engraving:  Printed  at  one  impression,  i.  «.,  from  the 
plate  rubbed  in  in  different  colors;  printed  from  several  plates.  Stenochromy. 
Chromolithograpliy.  Wax  process,  etc.  The  modern  photo-mechanical  processes 
applied  to  color-printing.) 
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Jleov«7. — Aids  to  drawing  used  by  lithographers  and  draftsmen  for  process  work: 
Grained  and  embossed  papers ;  pasting  tints ;  the  air-brash  ;  Day's  shading  medinniM, 
etc.— Methods  of  reducing  and  enlarging:  The  pantagraph  ;  rubber  machines; 
photo-mechanical  processes.— Industrial  applications  of  printing :  Printing  on  wood, 
celluloid,  metal,  glass,  etc. 

Note. — Some  of  the  items  named  in  above  list  have  not  yet  been  placed  on  exhibi- 
tion, but  space  has  been  reserved  for  all,  and  Ihey  will  be  added  as  soon  as  possible. 

A  beginiiiug  has  also  been  made  with  the  labeling  of  the  ooUectious, 
but  the  greater  part  of  the  mauascript  for  labels  sent  in  thus  far  is  still 
in  the  hands  of  the  printers.  The  collection  of  patents  relating  to  the . 
graphic  arts  is  in  the  same  condition  in  which  it  was  a  year  ago,  bot  h 
time  and  money  having  been  wanting  to  carry  it  on  towards  completion 
and  classification. 

The  most  important  accession  of  the  year  has  been  the  collection  of 
tools,  materials,  prints,  etc.,  illastrating  the  practice  of  chroinoxyl- 
ograi)hy  in  Japan,  generoasly  donated  to  the  Museum  by  the  Japanese 
Government  printing  office  (Insetsn  Kiokn)  in  Tokio,  through  its  chief, 
Mr.  T.  Tokuno.  The  very  interesting  descriptive  matter  which  accom- 
piinied  this  collection  will  bo  published  as  soon  as  certain  further  iufor- 
niation  asked  for  has  been  received  from  Japan  and  the  necessary  illus- 
tmtions  prepared.  A  large  collection  of  drawings  by  pupils  of  the  Art 
.\eademy  of  Cincinnati,  presented  by  the  Cincinnati  Museum  Associ.i- 
tion,  also  deserves  special  mention  here.  In  the  technical  division,  the 
exhibits  illustrating  dry-pointing,  soft-ground  etching,  engraving  in 
intaglio  on  wood,  and  the  wax  process  have  been  satisfactorily  com- 
pleted. Much,  however,  remains  to  be  done,  more  especially  in  tlio 
divisions  of  drawing  and  painting  and  in  the  technical  illustration  of 
the  various  photomechanical  processes.  The  list  of  donations,  here- 
with sabmitteil,  shows,  indeed,  that  a  considerable  number  of  speci- 
mens exemplifying  the  results  of  these  processes  have  again  been  ac 
quired,  but  it  is  very  difficult,  under  present  circumstances,  to  secure 
the  means  of  explaining  the  processes  themselves. 

LIST  OF  ACCESSIONS  DURING  THE  P^ISCAL  YEAR  ENDING  JUNE  30,  1890. 

ACQUIRED  BY  GIFT. 

Andrews,  John  SlQou,  Boaton,  MMsachuaetts.    Two  wood-engravings,  executed  in 

the  establishment  of  the  donors.     (Cat.  Nos.  3*^0,  3'241.) 
Avery,  8.  P.,  New  York,  New  York.    Colleotiou  of  etchings,  lithographs,  and  Procdild 

Comte  prints.    (Cat.  Nos.  3007-3022,32:14.)    Catalogue,  ''Atelier  Jules  Dupid," 

Paris,  1890. 
B«;ncke,  H.,  Lithograph  Company,  New  York.     Half-tone  photolithographs,  etc., 

executed  in  the  establishment  of  the  donors.    (Cat.  Nos.  2945,  2954.) 
Berger  Sl  Wirth,  New  York.    Specimen  of  prepared  zinc  for  zincography.    (Cat.  No. 

3109.) 
Baehring,  Fred.,  New  York.    Lithographers  and  Photographers'  Directory  for  1889. 

(Cat.  No.  2895.) 
Chandler,  Prof.  C.  F.,  New  York,  Now  York.     Collection  of  prints  by  various  photo- 
mechanical processes.     (Cut.  Nos.  2900-2929.) 


160  REPORT   OP  NATIONAL  MUSEUM,  1890. 

Chapman,  J.  Linton,  Brooklyn,  New  York.  Specimens  of  wood-engraving,  glypho- 
graphy,  and  medal-ruling.    (Cat.  Nos.  3235>3239.) 

Cincinnati  Museum  Association,  Cincinnati,  Ohio.  Drawings  by  pupils  of  the  Art 
Academy  of  Cincinnati,  in  charcoal,  crayon,  pencil,  pen-and-ink,  sepia  and 
water-colors.    (Cat.  Nos.  3026-3075.) 

Day,  Benjamin,  New  York,  New  York.  Specimens  of  pasting-tints  mannfactnred  by 
the  donor.    (Cat.  No.  3244.) 

Devoe,  F.  W.,  &  Co.,  New  York,  New  York.  Priced  catalogue  of  artists'  materials. 
(Cat.  No.  3107.) 

Fuohs  d&  Lang,  New  York,  New  York.  One  lot  of  catalogues,  circulars,  etc.,  of  lith- 
ographic materials,  etc.    (Cat.  No.  3108.) 

Qntekunst,  F.,  Philadelphia,  Pennsylvania.  Specimens  of  collographic  printing,  ex- 
ecuted in  the  establishment  of  the  donor.    (Cat.  Nos.  3431-3433.) 

Harvard  University,  Cambridge,  Massachusetts.  A  bibliography  of  Hogarth.  By 
Frank  Weitenkampf.    (Cat.  No.  3413.) 

Heliotype  Printing  Company,  Boston,  Massachusetts.  Helioty  pes  and  half  tone  photo- 
lithographs,  executed  in  the  establishment  of  the  donors.  (Cat.  Nos.  S955- 
2959,  3131-3138,  3241J-3243.) 

Johnson,  Charles  Eneu,  &  Co.,  Philadelphia,  Pennsylvania.  Collection  of  varnishes, 
oils,  pigments,  etc.,  illustrating  the  composition  and  making  of  printing  inks. 
(Cat.  Nos.  3079^)104.) 

Juengling,  F.,  New  York,  New  York.  Engraved  block,  with  electrotype,  and  im- 
pressions from  it,  illustrating  the  method  of  engraving  on  wood  in  intaglio. 
(Cat.  Nos.  2959-2961,  3023-3624.) 

Kimmel  &,  Voigt,  New  York,  New  York.  Four  impressions  from  a  dry-ground  aqua- 
tint plate.    (Cat.  Nos.  3453-3456. ) 

Koehler,  Miss  Hedwig  J.,  Roxbury,  Massachusetts.  Two  psaligraphio pictures.  (Cnt. 
Nos.  2938-2939.) 

Koehler,  S.  R.,  Roxbury,  Massachusetts.  Etchings,  wood-engravings,  etc.  (Cat- 
Nos.  2969-3006.) 

Kunz,  Geo.  F.,  New  York,  New  York.  Specimens  of  mineralography.  (Cat.  Nos. 
3226-3228.) 

Kurtz,  William,  New  York,  New  York.  Specimens  of  half-tone  process  work  in  re- 
lief, executed  in  the  establishment  of  the  donor.    (Cat.  Nos.  3465-^70.) 

Macdonough,  James,  President  American  Bank- Note  Company,  New  York,  New  York. 
Specimen  of  bank-note  engraving.    (Cat.  No.  3464.) 

Mayforth,  Max,  and  Mrs.  Chas.  A.  Krause,  Washington,  District  of  Columbia.  Col- 
lection of  etchings,  engravings,  and  lithographs.    (Cat.  Nos.  3149-3207.) 

McConnell,  Dr.  J.  C,  Washington,  District  of  Columbia.  Pen-and-ink  drawing  by 
the  donor.    (Cat.  No.  3457.) 

Miller,  William,  New  York,  New  York.  Specimens  of  India  paper,  etc.,  used  in  taking 
knife-proofs  from  wood- engravings.    (Cat.  Nos.  2964-2966.) 

Osborne,  J.  W. ,  Washington,  District  of  Columbia.  Collection  of  specimens  of  process 
work,  engravings,  lithographs,  etc.  (Cat.  Nos.  3274-3412.)  N.  B.— This  com- 
prises only  that  part  of  the  Osborne  collection  placed  on  exhibition.  The  larger 
part  still  remains  to  be  classified  and  registered.  Specimens  of  process  work. 
(Cat.  Nos.  3447-3449. )  Photography  in  pi  in  ting  ink. — Pouncy's  Patent  Process. — 
By  Thomas  Sutton,  B.  a.    London :  186:3.     (Cat.  No.  3450.) 

Pennsylvania  Museum  and  School  of  Indnstrial  Art,  Philadelphia,  Pennsylvania. 
Six  designs  by  pupils,  in  pen-and-ink  and  in  water-colors.     (Cat.  Nos.  2930-2935. ) 

Photo-Gravure  Company,  New  York,  New  York.  Specimens  of  half-tone  photo- 
lithography executed  in  the  establishment  of  the  donors.    (Cat.  Nos.  3414-3425.) 

Scientific  Pnblishing  Company,  New  York.  One  set  of  cbromolithographic  plates 
from  Kunz's  work  on  gems,  published  by  the  donors.     (Cat.  No.  3471.) 

Shanks,  P.  M.,  &  Co.,  London,  England.  Dt^scription  and  specimens  of  work  done  on 
Shanks'  engraving  machine.    (Cat.  No.  3105.) 


SECTION   OP   GRAPHIC   ARffS,  151 

giiillie,  James  D.,  N.  a.,  New  York,  New  York.  Etchings,  mezzotints,  bank-note 
en^rayings,  etc.,  mostly  executed  by  the  donor.  (Cat.  Nos.  :U  10-3117,  3230-3233, 
S-^TS.  3458-3463.) 

Tokono,  T.,  Chief  of  Insetsn  Kiokii  (Government  Printing  Office),  Tokio,  Japan.  Col- 
lection of  tools,  blocks,  pigments,  prints,  etc.,  illustrating  the  art  of  chromoxyi- 
ography  as  practiced  in  Japan.     (Cat.  Nos.  3209-3219,  3434-3446.) 

Tramble,  Alfred,  New  York,  New  York.  Specimens  of  intaglio-engraving  on  wood. 
(Cat.  No.  3025.) 

Tnehfarber,  F.,  Co.,  Cincinnati,  Ohio.  Specimens  of  transferring  lithographic  im- 
pressions to  metal,  executed  in  the  establishment  of  the  donors.  (Cat.  Nos.  3076- 
3078.) 

Weber,  F.,  &.  Co.,  Philadelphia,  Pennsylvania.  Illustrated  catalogue  and  price-list 
of  artists'  materials.    (Cat.  No.  3106.) 

White,  Dr.  C.  A.,  Washington,  District  of  Columbia.  Engraved  portrait  of  Prof.  Dr. 
G.  vom  Rath.     (Cat.  No.  3208.) 

Wolfe,  M.,  Dayton,  Ohio.  Specimens  of  half-tone  relief-process  work,  made  with  the 
fine-Hue  plates  manufactnied  by  the  donor.    (Cat.  Nos.  3245-3251.) 

ACQUIRED  BY  PURCHASE. 

Wnnderlich,  H.,&  Co.,  New  York,  New  York.  Engravings  by  Goltzius  and  Demar- 
tean.     (Cat.  Nos.  2896,3451.) 

Keppcl,F.,&  Co.  New  York.  Mezzotints;  Poker  picture.  (Cat.  Nos.  2897-2899,- 
o452.) 

Dejottge,  L.,  &  Co.,  New  York,  New  York.  Heliotypes  in  colors.  (Cat.  Nos.  2936- 
2937.) 

Miller.  William,  New  York,  New  York.  lukball  and  folder,  used  in  taking  knife- 
proofs  of  wood-engravings.    (Cat.  Nos.  2962-2963.) 

Smillie,  James  D.,  N.  A.,New  York,  New  York.  A  dry-point  plate  with  a  series  of 
progressive  proofs,  and  the  tools  used.    (Cat.  Nos.  3115-3122.) 

Farrer,  Henry,  Brooklyn,  New  York.  A  soft-ground  plate,  with  drawings,  progres- 
sive proofs,  and  the  pencil,  etc.,  used.    (Cat.  Nos.  3220-3225.) 

Brnff',Goldsborough,  estate  of,  Washington,  District  of  Columbia.  One  lithograph, 
one  mezzotint,  one  plumbeotype.     (Cat.  Nos.  3252-3254.) 

Conningbam,  Roger,  Kansas  City,  Missouri.  Plates,  tools,  impressions,  etc.,  illustrat- 
ing the  was  process.     (Cat.  Nos.  3255-3267.) 

Dougal,  W^illiam  H.,  Washington,  District  of  Columbia.  A  dry-ground  aquatint 
plate,  with  proofs.    (Cat.  No.  :)426.) 

Greey,  Mrs.  £.  M.,  New  York,  New  York.  Four  sets  of  Japanese  stencils.  (Cat. 
Nos.  3269-3272.) 

BOOKS  PURCHASED  FOR  LIBRARY  AND  BOOK-TABLE. 

Hadsou.    Guide  to  Art  Illustration.    London,  1884.     (Cat.  No.  3123.) 

Patents  for  Inventions.    Abridgments  of  the  specifications  relating  to  printing. 

London,  1859.    (Cat.  No.  3130. ) 
Shaw.    Mannal  of  Electro-Metallurgy .    2dedition,  London,  1844.     (Containing  illus- 
trations of  Palmer's  glyphography.)    (Cat.  No.  3229.) 
Wood.    Modem  Methods  of  Illustrating  Books.    New  York,  1887.     (Cat.  No.  3124. ) 
Richmond.    Grammar  of  Lithography.    London  (new  edition).     (Cat.  No.  3125.) 
Delaborde.    Engraving.    London,  1886.    (Cat.  No.  3126. ) 
Linton.    Wood-engraving.    London,  1884.    (Cat.  No.  3127.) 
Wilkinson.     Photo-engraving.    New  York,  1888.    (Cat.  No.  3128.) 
Lalanne.    A  Treatise  on  Etching.    Boston,  1880.    (Cat.  No.  3129.) 

The  number  of  the  last  catalogue  entry  for  the  year  ending  June  30, 
1889,  was  2894;  that,  for  the  year  ending  June  30,  1800,  is  3471 ;  show- 


152  REPORT   OP   NATIONAL   MUSEUM,  1890. 

ing  an  increase  daring  the  year  of  577  numbers.  There  still  remains 
to  be  catalogued,  however,  by  far  the  larger  part  of  the  Osborne  Collec- 
tion, the  classification  of  which  will  also  place  at  the  disposal  of  the 
Museum  quite  a  number  of  duplicates  which  may  be  used  for  ex- 
changes. 

A  list  of  papers  published  by  me  during  the  year  will  be  found  in  the 
Bibliography  (section  iv). 

RECOMMENDATION  IN  EEGABD   TO  THE  SEW  ALL  COLLECTION. 

I  beg  permission  to  urge  again  the  recommendations  made  last  year: 
notably,  the  desirability  of  definitely  turning  over  to  the  Section  of 
Graphic  Arts  the  remains  of  the  Marsh  Collection,  and  of  an  appeal  to 
Congress  for  a  special  appropriation  for  the  purchase  of  the  Sewall  Col- 
lection of  engravings,  etc.,  in  regard  to  which  I  have  already  addressed 
a  letter  to  the  Secretary  of  the  Smithsonian  Institution,  which  is  here 

reprinted : 

United  States  National  Museum, 
Under  Direction  of  the  Smithsonian  Institution, 

WaskitigUmy  April  17,  1890. 
Prof.  8.  P.  Lanolet, 

Secretary  of  the  Smitheanian  Institution  : 

Dear  Sir  :  In  accordance  with  your  request,  I  beg  to  submit  herewith  some  details 
coucerning  the  Sewall  Collectioa  of  Prints  now  oftered  for  sale  in  New  York,  and  to 
stat-o  the  reasons  which  induced  me  to  rm^ommend  in  my  annual  report  that  an  appeal 
be  made  to  Congress  for  a  special  appropriation  for  its  purchase. 

It  appears  from  the  figures  given  on  the  accompanying  sheets  that  the  collection 
consists  of  16,300  prints  (exclusive  of  4, 100  portraits  and  landscapes  which  the  owner 
does  not  hold  to  be  of  sufficient  importance  to  enumerate  with  the  rest,  although 
they  are  to  be  included  in  the  sale)  by  over  1,400  artists  of  all  schools  and  periods, 
from  the  beginning  of  the  reproductive  arts  in  the  fifteenth  century  down  to  our  own 
time.    In  addition  to  these  prints  there  are  400  drawings. 

In  considering  the  question  of  the  acquisition  of  such  a  collection,  three  things  mast 
betaken  into  account:  (1)  Its  quality;  (2)  its  character  as  a  whole  in  relation  to 
the  history  of  the  arc  of  engraving,  that  is  to  say,  its  relative  completeness  or  incom- 
pleteness ;  and  (3)  its  price. 

As  to  the  quality  of  the  Sewall  collection,  I  can  say  from  personal  observation 
that  it  contains  many  very  fine  prints,  together  with  others  that  are  not  so  fine. 
The  partial  lists  herewith  submitted  show  that  it  is  extraordinarily  rich  in  the  works 
of  some  of  the  most  celebrated  artists  who  have  worked  as  etchers  or  engravers  in 
past  centuries.  Thus,  there  are  294  pieces  by  Marcantouio  and  bis  school ;  359  by 
Albert  Diirer ;  127  by  Lucas  van  Leyden  ;  490  by  the  Little  Masters ;  359  by  Rem- 
brandt ;  391  by  Hollar ;  227  by  GoUzius  and  his  school ;  53  by  Claude  Lorrain ;  433 
by  Jacques  Callot ;  82  by  Nantenil ;  222  by  J.  Q.  Wiile,  etc.  Nevertheless,  I  wish  to 
have  it  distinctly  understood  that  I  have  been  able  thus  far  to  examine  only  a  rela- 
tively small  portion  of  the  collection,  and  that,  if  a  purchase  should  be  contemplated, 
a  more  careful  examination  will  be  in  order.  Concerning  the  second  point,  it  is  evi- 
dent, from  the  statements  herewith,  that  the  historical  completeness  of  the  collec- 
tion, considering  its  size,  is  one  of  its  most  valuable  qualities,  since  it  presents  to  the 
student  not  only  examples  of  all  the  processes  of  engraving  practised  by  artists  up 
to  about  the  middle  of  the  present  century,  but  also  specimens  of  all  artists  of  suffi- 
cient note  to  make  a  knowledge  of  their  work  indispensable,  with  others  by  many 
men  of  less  importance.  This  admirable,  well-proportioned  tlevelopment  of  the  col- 
lection is  duo  to  the  fsict  that  the  pri^aoiit  owner  has  been  a  systematic  collector, 
having  a  well-dufiiied  aiui  in  view,  for  tiie  last  forty  years,  aud  that e8|iecially  within 
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the  earlier  part  of  this  period  he  has  fouod  it  possible  to  aecare  specimeus  which  are 
becoitiiog  rarer  from  year  to  year.  la  a  connected  series,  f^uch  as  the  Sewall  coUec- 
tioD  represents,  e^eu  specimens  not  of  the  first  quality  assnmo  great  importance, 
since  they  snpply  links  in  a  chain  which  would  be  broken  without  them.  It  wonld 
be  inexcusable,  therefore,  to  allow  this  collection  to  be  dispersed,  a  fate  which  is  in- 
evitably in  store  for  it  if  it  is  not  acquired  by  some  public  institution. 

Of  the  price  asked  it  may  be  said  without  hesitation  that  it  is  extraordinarily  low. 
The  sum  total  demanded  is  $55,760,  of  which  $560  is  for  the  drawings.  Ignoring  the 
4,100  pieces  set  aside  by  the  owner  as  of  no  value,  we  have  the  price  of  $55,200  for 
16,300  prints,  or  an  average  of  $3.39  for  each  print.  As  many  of  these  prints  would 
to-day  bring  from  one  hundred  to  several  hundred  dollars  each  in  open  market,  the 
smallness  of  the  snm  named  is  apparent  from  these  figures  alone.  A  better  way, 
however,  to  arrive  at  some  idea  of  the  market  value  of  the  collection,  will  be  to  com- 
pare the  prices  set  down  in  Mr.  SewalFs  inventory  for  a  number  of  specified  prints 
with  the  prices  lately  realized  for  the  same  prints  at  auction  sales  in  Europe.  I 
have  tried  to  do  this,  by  going  over  the  inventory  and  selecting  from  it  such  prints 
as  had  appeared  also  in  the  Coppenrath  sale,  which  took  place  in  Europe  last  year, 
being  careful  to  compare  state  with  state,  so  far  as  that  point  c<mld  be  settled.  The 
result  is  that,  if  the  whole  collection  were  invoiced  at  prices  equivalent  throughout 
to  those  obtained  for  the  prints  involved  at  the  sale  named,  the  Sewall  collection 
would  be  worth  to-day  about  $145,000.  It  would  not  be  safe,  however,  to  accept  this 
figure  withont  further  questioning.  A  comparison  of  the  prints  as  to  quality  with 
those  sold  in  Europe,  and  an  extension  of  the  calculation  to  the  whole  collection 
would,  quite  likely,  tend  towards  a  greater  equalization  of  the  figures  in  question. 
Nevertheless,  it  will  probably  be  permissible  to  assume  that  the  price  nsked  does 
not  represent  more  than  about  one-half  of  present  market  value.  Looked  at,  there- 
fore, from  a  mere  money  point  of  view,  it  is  evident  that  the  purchase  of  the  collec- 
tion would  be  a  good  investment.  For  it  must  be  kept  in  miud  that  the  prices  of 
old  prints  are  going  lip  with  alarming  rapidity ;  and  furthermore,  that  from  the  price 
actually  named  must  be  deducted  the  labor  and  expense  of  collecting,  which,  if  a 
collection  such  as  the  Sewall  were  to  be  made  up  by  purchases  in  the  market,  would 
be  an  item  of  very  considerable  magnitude. 

As,  however,  the  Smithsonian  Institution  is  not  a  money-making  concern,  the  ques- 
tion of  price,  although  of  great  importance,  is  not  the  only  one,  or  even  the  most 
important,  to  be  considered;  and  it  may  therefore  be  worth  while  to  devote  a  few  mo- 
menta to  the  question,  whether  the  purchase  of  such  a  collection  is  in  itself  desirable  f 

If  we  are  to  be  led  by  the  example  of  others,  that  question  must  unhesitatingly  be 
answered  in  the  affirmative.  All  the  nations  of  Europe  have  considered  it  necessary 
to  establish  national  print  collections,  and  to  give  careful  attention  to  their  keeping 
and  continual  enlargement.  The  British  Print  Room,  the  '^DdpartementdesEstam- 
pes"  at  Paris,  the  Cabinets  at  Amsterdam  and  Brussels,  the  *'  Kupferstich-Sammlung 
der  koniglichen  Museen  "  (Print  collection  of  the  Royal  Museums)  at  Berlin,  the  Royal 
Print  Cabinet  at  Dresden,  are  all  institutions  of  world-wide  celebrity ,  and  the  posses- 
sors of  treasures  of  inestimable  value,  and  of  a  magnitude  that  it  is  difficult  to  realize. 
The  most  extensive  among  them  are  the  British  Print  Room,  the  possessions  of  which, 
so  far  as  I  know,  have  never  been  counted,  the  French  '*  D^partement  des  Estampes,'' 
with  something  like  two  and  a  half  millions  of  specimens,  and  the  collection  of  the 
Royal  Mnsenms  at  Berlin,  with  over  one  million.  Most,  if  not  all,  of  these  public  col- 
lections began  by  the  purchase  of  private  collections  such  as  that  made  by  Mr.  Sewall. 
The  practical  beginning  of  the  Paris  collection  dates  from  the  year  1667,  when  Colbert 
bought  for  the  state  the  collection  of  Michel  de  Marrolles.  Ahh6  de  Villeloin,  consist- 
ing of  123,400  pieces  for  30,400  livres.  The  value  of  this  collection  was  estimated  by 
Henri  Delaborde  (in  his  book  on  the  D^partement  des  Estampes),  in  1875,  at  over  one 
million,  and  as  within  the  fifteen  years  which  have  elapsed  since  then,  the  prices  of 
prints  have  risen  enormously,  the  actual  value  to-day  is  much  larger.    In  a  similar 
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way  the  Berlin  collections,  of  roach  more  recent  origin,  date  from  the  pnrchaae  for 
the  state  in  1835,  by  order  of  the  King  of  Prussia,  of  the  von  Nagler  collection  for  the 
sum  of  92,333  thalers,  which  included,  however,  a  number  of  ceramic  and  other  ob- 
jects. But  Wessely  is  quite  right  when  he  says,  likewise  in  1875  (in  his  book  '<  Die 
Knpfersticb-Sammlung,"  etc.),  that  the  prints  alone  of  the  von  Nagler  collection  were 
then  worth  at  least  ten  times  the  sum  paid  for  the  collection  as  a  whole ;  and  agaiu, 
in  view  of  the  further  appreciation  in  prices  since  this  statement  was  made,  the  pres- 
ent value  is  much  greater  than  that  assumed  by  Wessely.  Compared  with  the  Ma- 
roUes  and  the  von  Nagler  collections  the  Sewall  collection  naturally  appears  quite  in- 
significant and  the  price  asked  comparatively  high.  But  it  must  be  recollected  that 
the  times  have  changed,  and  the  chances  for  acquiring  collections  approaching  any- 
thing like  comparative  completeness  are  growing  less  and  leas.  Quite  likely,  indeed, 
if  the  present  occasion  should  be  allowed  to  pass  by  unused,  a  similar  one  will  never 
offer  again.  But  as  it  is  absolutely  certain  that  at  some  time  or  other  the  United  States 
\viU  feel  the  necessity  of  organizing  a  national  print  collection,  it  may  be  accepted  as 
equally  certain  that  the  prices  which  will  then  have  to  be  paid  will  be  much  greater 
for  much  less  material.    It  is  the  experience  of  the  Sibylline  books  over  again. 

It  may  be  said,  however,  that  what  others  have  done  is  not  necessarily  a  standard 
of  action  for  the  United  States,  and  that  we  must  follow  paths  laid  out  by  ourselves. 
If  the  question  involved  were  merely  one  of  fashion  or  of  tasto,  the  objection  would 
be  well  taken.  It  is  a  question,  however,  of  educational  facilities,  from  which  will 
flow  permanent  advantages  to  the  material  and  intellectual  welfare  of  the  nation, 
and  seen  in  this  light  it  will  appear  that  the  matter  is  peculiarly  well  fitted  to  be 
taken  in  hand  by  an  institution  for  the  dissemination  of  knowledge,  like  the  Smith- 
sonian. The  uses  of  a  print  collection  seem  still  to  be  misunderstood  by  the  majority 
of  people.  Although  such  a  collection  may  be  made  to  minister  exclusively,  and 
always  will  minister  to  a  certain  extent,  to  the  sesthetic  delight  of  connoisseurs,  this 
aspect  of  it  is  yet  very  far  from  being  its  only  or  even  its  most  important  one.  *  Nat- 
urally enough  the  student  of  the  history  of  art  will  derive  great  benefit  from  such  a 
collection,  more  especially  in  a  country  like  ours,  which  can  not  possibly  hope  ever 
to  possess  in  sufficient  quantity  the  originals  interpreted  iu  prints.  But,  aside  from 
the  history  of  art,  there  is  hardly  a  branch  of  human  knowledge  or  human  activity 
that  is  not  represented  in  a  print  collection,  for  whatever  man  has  aspired  to,  either 
intellectually  or  in  the  practical  pursuits  of  life,  he  has  sought  to  shape  visibly  in 
pictures,  and  ever  since  the  invention  of  the  reproductive  arts  it  has  been  the  endea- 
vor of  the  engravers  to  multiply  these  pictures  and  to  disseminate  them  broa<Icast. 
For  the  general  historian,  therefore,  as  well  as  for  the  students  of  the  exacter  sciences, 
a  print  collection,  provided  that  it  is  well  classified  and  catalogued,  and  liberally 
administered,  is  a  perfect  storehouse  of  information,  supplementing  and  sometimes 
even  excelling  the  library,  since  it  presents  immediately  to  the  eye,  that  which  words 
upon  the  printed  page  call  up  only  dimly  to  the  mind.  Even  the  classes  last  named, 
however,  do  not  exhaust  the  ranks  of  those  benefited  by  a  print  collection.  There 
is  still  to  be  considered  the  vast  army  of  artisans,  designers,  and  others  engaged  in 
the  various  industrial  pursuits,  to  whom  a  print  collection  offers  sources  of  informa- 
tion and  inspiration  which  can  not  possibly  be  found  elsewhere.  The  value  of  tins 
aid  to  producers  has  been  so  thoroughly  recognized  in  Europe,  that  iu  some  of  tho 
leading  capitals — in  Vienna  and  in  Berlin,  for  instance— special  print  collections 
have  been  organized,  alongside  of  the  general  collections,  the  sole  aim  of  which  i^ 
to  assist  practical  workers  in  the  industrial  arts. 

These  are  thd  reasons  which  induced  me  to  recommend  that  an  appeal  be  made  to 
Congress  for  a  special  appropriation  for  the  purchase  of  the  Sewall  Collection,  and  I 
beg  leave  to  reiterate  this  recommendation  herewith. 
I  have  the  honor  to  be,  very  respectfully,  yours, 

S.  R.  KOBHLRR, 

Curator  of  the  Section  of  Graphic  Arts. 
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The  Sewall  Collection  of  Prints  consists  of  20,400  pieces,  4,100  of 
which,  however,  mostly  portraits,  lantlscapes,  etc.,  the  owner  does  not 
consider  of  sufficient  importance  to  be  named  as  an  integral  part  of 
the  collection,  although  they  will  eventually  go  with  it.  Of  the  re- 
maining 16,300  about  15,000  are  engravings  and  etchings;  990,  wood- 
cuts; 310,  mezzotints;  and  170,  lithographs  (these  latter  mostly  early 
French,  including  specimens  by  Guerin,  Gerard,  Girodet,  Delacroix,  Do 
)a  Boche,  etc.).  The  collection  (exclusive  of  the  4,100  prints  above 
alluded  to)  is  arranged  in  55  portfolios  and  10  volumes.  The  number 
of  engravers,  etchers,  etc.,  represented  in  it  is  1,400,  exclusive  of  tbe 
works  of  absolutely  anonymous  artists  (i.  e.,  artists  not  even  known  by 
a  monogram). 

The  schools  represented  in  it  are  the  following : 

The  Italian,  from  the  invention  of  tbe  art,  and  the  German  until 
about  1850. 

The  Dutch  and  Flemish,  the  French,  ami  the  English,  from  about 
1500  to  the  nineteenth  century. 

The  Spanish,  ei^^hteenth  and  nineteenth  century  (Goya). 

The  American. 

As  some  of  the  more  important  constituents  the  following  may  be 
named : 

Itiliao : 

Early  m.ister8,  to  about  1500 179 

Marcautoiiio  and  bid  school 294 

Italian  imhitfr-etcherd  (tbe  Caracci,  Qnido  Keiii;  Spii&^noletto,  Scbidoui, 

Sal  rater  Rosa,  Carlo  Maratti,  Giordano,  DelLi  iiella,  Tiepolo,  etc.) 544 

Barfoloxziy  chiefly  proofs 291 

Raphael  Morgben,  nearly  all  proofs 197 

LoDghi,  Garavaglia,  Toscbi,  Anderloui,  all  proofs 90 

German : 

Early  masters  (E.  S.,3;  F.v.B.,1) 4 

Martin  Schonganer 28 

Israel  van  Meckenem 34 

Lncas  Cranacb,  the  elder  and  the  yonuger,  chiefly  wood-cuts 72 

Albert  Dlirer— 

Works  on  metal  (inclnding  18  portraits  of  him  by  varions  en- 
gravers)    130 

Woodcuts 229 

359 

Copies  from  Diirer  by  various  inastt'i-s 162 

Locas  van  Leydcn 1 127 

The  little  masters  (Aldegrever,  the  Bo.bams,  Altdorfer,  Peucz,  Bink,  Vir- 

RilSolis) 490 

Tbe  Hopfers 24 

Wenceslaus  Hollar 391 

G.F.  Schmidt 26 

Amsler,  Felsing,  the  Mtillers,  Mandel 15 

Dnteh  and  Fleuisb : 

Dirk  van  Staren 3 

The  Wierixes  (including  40  port  raits) 236 

The  van  de  Passes  and  Sadelers 115 
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Dutch  and  Flemish— Continued. 

GoltziuH  and  bis  school  (Saenredam,  Jan  Miiller,  Mathani,  etc.,  including 

25  portraits  hy  Golzius  himself) 227 

Suyderhoef 17 

Original  etchings  by  Van  Dyck,  in  various  slates 35 

The  School  of  Rubens  (Pontius,  the  Bolswerts,  Vorstermans,  De  Jode,  etc. ) .  149 

Cornelius  and  Jan  de  Visscher. 50 

Original  etchings  and  dry-points  by  Rembrandt,  including  states 359 

School  of  Rembrandt  (Bol,  Lievens,  Van  Vliet,  etc. ) 169 

Adrian  van  Ostade,  iuclnding  states 193 

Other  Dutch  and  Flemish  painter-etchersof  the  seventeenth  and  eighteenth 
centuries,  including  Paul  Potter,  Karel  du  Jardin,  Van  de  Velde,  Ruysdael, 

Nicholas  Borghem,  Jan  Both,  etc 528 

Jacob  Houbraken,  mostly  portraits,  many  of  them  proofs 48 

French : 

Jean  Duvet 4 

Etienue  Delaune 25 

Th.  De  Leu,  mostly  portraits 18 

Clande  Lorraiu,  including  states 53 

Antoiue  Massou,  mostly  portraits 12 

Robert  Nan tenil,  portraits 82 

Jacques  Callot 433 

Gerard  Edelinck,  chiefly  portraits 35 

TheDrevets,  portraits 27 

J.G.Wille 222 

J.  J.  de  Boissien 23 

C.  C.  Bervic,  7  proofs 15 

Lignon,  Richomme,  Forster,  Laugier,  all  proofs 30 

Modern  Etchers:  Delacroix,  Flameng,  Jacque,  Jacquemart,  Corot,  Millet, 

Rajon,  etc 542 

Claries  Meryou 24 

Spauish : 

Goya 12 

English  : 

Hogenberg 1 

Delaraui,  Payne,  Marshall,  Vaughan,  itortraits 24 

William  Faithome,  portraits 72 

Robert  White,  portraits 27 

George  Vertue,  portraits 39 

William  Woollett,  nearly  all  proofn  and  first  states "JO 

William  Hogarth,  early  states 1«2 

Robert  Strange,  proofs  and  early  states  ...^ 23 

Richard  Earlom,  proofs 15 

William  Baillie,  many  proofs 255 

William  Sharp,  r»9  proofs 69 

S.  W.  Reynolds,  C.  Turner  Cousins,  all  proofs 27 

Abraham  Raimbach, 6 

George  T.  Doo,  proofs 1^ 

J. M.W. Turner,  plates  from  tho  "Lib«r  Studiorum  " 40 

George  Crnikshank 400 

F.  Seymour  Hadeu 24 

Ameiicau: 

A.  B.Durand ^5 

James  Smillie ^^ 

J.  McN.  Whistler ^ 
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It  is  my  daty  also  to  call  attention  to  the  fact  that  a  logical  and 
systematic  development  of  this  section  must  remain  an  impossibility 
antil  the  appropriation  for  purchases  can  be  measurably  increased. 
During  the  period  embraced  by  this  report  there  were  expended  for 
purchases  for  the  Section  of  Graphic  Arts  about  $175.  The  number 
of  accessions  and  the  condition  of  the  collections  in  general  demon- 
strate, indeed,  that  artists  and  publishers  and  other  friends  of  the 
Maseum  are  ever  ready  to  aid  it.  But  such  aid  can  hardly  be  regulated, 
and  can  bat  rarely  be  turned  into  the  most  desirable  channels.  There 
are  many  things  needed  which  can  only  bo  bought,  and  others  which 
must  be  ordered  with  a  definite  view  to  the  relation  which  they  are  to 
bear  to  other  things,  if  they  are  thoroughly  to  fill  their  places.  These 
limitations,  as  a  matter  of  cjurse,  can  not  be  enforced  so  long  as  de- 
pendence most  be  placed  almost  wholly  upon  gifts. 


REPORT  ON   THE  SECTION  OF  TRANSPORTATION  AND  ENGINEERING 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  J.  Klkreth  Watkins,  Curator. 


The  routine  work  in  the  Section  of  Transportation  and  Engineering 
has  been  prosecuted  during  the  tiscal  year  1889-'90  at  such  times  as  my 
duties  in  the  Department  of  Projierty  and  Supplies  would  permit.  A 
number  of  labels  have  been  attached  to  specimens  and  groups  in  the 
exhibition  series,  which  are  arranged  according  to  the  classification 
published  in  the  report  of  1889. 

While  the  accessions  are  less  numerous  than  in  previous  years,  they 
are  no  less  important. 

The  collection  of  primitive  vehicles,  in  the  construction  of  which  no 
iron  or  other  metal  has  been  used,  w  as  materially  strengthened  by  the 
deposit  of  a  Mexican  cart,  by  Messrs.  Schuttler  &  Hotz  (through  Mr. 
Martin  Conrad),  Chicago,  Illinois.  The  specimen  was  obtiiined  from 
Paso  del  Norte,  where  it  had  long  been  in  use. 

The  method  of  constructing  the  sides  of  the  body  of  the  vehicle  of 
oictus  ssiplings  held  in  place  by  a  network  of  rawhide  strips,  is  of  the 
greatest  interest  to  the  archaeologist  as  well  as  to  tbe  student  of  the 
history  of  transportation;  while  the  rough  wheels,  without  spokes  or 
tires,  hewn  from  the  solid  log,  show  the  crude  methods  of  the  ancient 
wheelwright  and  the  beginnings  of  the  wheel  vehicle. 

The  nucleus  of  a  collection  to  illustrate  the  history  of  the  develop* 
uieotof  the  bicycle  has  been  secured,  through  the  construction  in  the 
Museum  workshops  of  a  model  of  the  English  '* dandy  horse";  and 
the  tocquisition  of  two  of  the  old-fashioned  "velocipedes'' with  two 
wheels  of  wood,  made  between  1860  and  1865.  A  number  of  drawings 
of  bicycles  constructed  during  the  next  ten  years  have  also  been  ob- 
tained. 

To  the  series  illustrating  the  history  of  the  stationary  steam-engine 
a  most  valuable  relic  has  been  added.  I  refer  to  the  portion  of  the  cyl- 
inder of  the  first  steam-engine  erected  on  the  Western  Continent,  which 
was  deposited  by  the  New  Jersey  Historical  Society,  who  obtained  it 
fiom  Mr.  David  M.  Meeker,  of  Newark,  New  Jersey.  In  a  communica- 
tion to  Mr.  Meeker  from  the  Hon.  Joseph  P.  Bradley,*  one  of  the  jus- 


*  Justice  Bra«i ley  married  Mary,  daiij^hter  of  Joseph  Coerten  Hornblower,  sou  of 
JosUb  Hornblower,  who  brought  tbe  steam-engine  to  Aniuiica  ia  1753. 
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tices  of  the  Supreme  Court  of  the  United  States,  the  following  state- 
ments are  made,  under  date  of  September  20, 1875: 

The  steam-en o^iDe  of  which  yon  possess  a  relic  was,  as  you  snppose,  the  first  ever 
erected  on  tbi«*  continent.  It  was  imported  from  England,  in  the  year  1753,  by  Col. 
John  Schuyler,  for  the  purpose  of  pumping  water  from  his  copper  mine  opposite 
Belleville,  near  Newark,  New  Jersey.  The  mine  was  rich  in  ore,  but  had  been  worked 
as  deep  as  hand  and  horse- power  could  clear  it  of  water.  Colonel  Schuyler  having 
heard  of  the  success  with  which  steam-engines  (then  called  fire-engines)  were  used 
in  the  mines  of  Cornwall,  determined  to* have  one  in  his  mine.  He  accordingly  re- 
quested his  London  correspondents  to  procure  an  engine,  and  to  send  out  with  it  an 
engineer  capable  of  putting  it  up  and  in  operation.  This  was  done  in  the  year  named, 
and  Josiah  Hornblower,  a  young  mau  then  in  his  twenty-fifth  year,  was  sent  to 
superintend  it.  The  voyage  was  a  long  and  perilous  one.  Mr.  Hornblower  expected 
to  return  as  soon  as  the  engine  was  in  successful  operation.  But  the  proprietor  in- 
duced him  to  remain,  and  in  the  course  of  a  couple  of  years  ho  married  Miss  Kings- 
land,  whose  father  owned  a  large  plantation  adjoining  that  of  Colonel  Schuyler. 
The  late  Chief  Justice  Hornblower  was  the  youngest  of  a  large  family  of  children 
which  resulted  from  this  marriage.  Mr.  Hornblower's  father,  whose  name  was 
Joseph,  bad  been  engaged  in  the  business  of  constructing  engines  in  Cornwall  from 
their  first  introduction  in  the  mines  there,  about  1740,  and  had  been  an  engineer  and 
engine  builder  from  the  first  use  of  steam-engines  in  the  arts,  about  1720.  The  en- 
gines constructed  by  him  and  his  sons  were  the  kind  known  as  Newcomen's  engines 
or  Cornish  engines.  That  brought  to  America  by  Josiah  was  of  this  description. 
Watt  had  not  then  invented  his  separate  condenser,  nor  the  use  of  high  pressure. 
But  it  is  generally  conceded  that  for  pumping  purposes  the  Cornish  engine  has  still 
no  superior. 

After  1760  the  Schnyler  mine  was  worke<l  for  several  years  by  Mr.  Hornblower  him- 
self. The  approach  of  the  war,  in  1775,  caused  the  operations  to  cease.  Work  was 
resumed,  however,  in  1792,  and  was  carried  on  for  several  years  by  successive  parties. 
It  finally  ceased  altogether  early  in  this  century,  and  the  old  engine  was  broken  op 
ar.d  the  materials  disposed  of.  The  boiler,  a  large  copper  cylinder,  standing  npright, 
r(  or  10  feet  high  and  as  mnch  in  diameter,  with  a  flat  bottom  and  a  dome-shaped 
top,  was  carried  to  Philadelphia.  The  relic  in  your  possession  was  a  portion  of  the 
cylinder,  and  was  purchased  by  some  person  in  Newark. 

in  1864  I  met  an  old  man  named  John  Van  Emburgh,  then  a  hundred  years  old.  who 
had  worked  on  the  engine  when  it  was  in  operation  in  1792.  He  described  it  very 
minutely  and,  I  doubt  not,  accurately.  It  is  from  his  description  that  I  happened  to 
know  the  kind  of  engine  it  was;  although,  from  the  date  of  its  construction  and  the 
use  to  which  it  was  put,  there  could  have  been  bnt  little  doubt  on  the  subject. 

What  changes  have  been  wrought  in  125  years.  What  mighty  power  has  been 
created  on  this  continent  in  that  time  by  the  multiplication  and  improvement  of  the 
steam-engine.  We  may  well  look  npon  this  relic  with  a  sort  of  superstitious  venera^ 
tion,  and  looking  forward  as  well  as  backward,  wonder  what  another  century  will 
bring  forth. 

An  important  addition  has  also  been  made  to  the  steamboat  series 
by  the  authorities  of  Stevens  Institute,  Hoboken,  New  Jersey,  who  de- 
posited two  drawings,  made  by  Fulton's  hand,  about  1807.  One  is  a 
draft  of  the  machinery  of  the  historic  steamboat,  which  he  at  first  called 
the  Catherine  of  Clermont.  The  other  is  a  drawing  of  the  CkanceUor 
Livingstmij  another  steamboat  constructed  by  Fulton  shortly  after  the 
Clermont  was  put  in  service. 

A  most  int'Crestiug  relic  has  been  added  to  the  series  illustrating  the 
bistPi^y  of  th^  Ipcon^otiv^,  Q^me]y,  tl|^  original  Uoiler  of  tha  |opQ(i)otiv§ 
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^<  Stoarbridge  Lion."  This  bas  been  deposited  by  Messrs.  Lindsay  & 
Early,  Oarbondale,  Pennsylvania.  Upon  the  full-size  model  of  this,  the 
first  locomotive  to  tarn  a  driving-wheel  apon  a  railroad  built  for  tralBo 
on  the  Western  Continent,  which  was  deposited  in  the  National  Museum 
several  years  ago  by  the  Delaware  and  Hudson  Canal  Company,  is  a 
framed  letter  from  Horatio  Allen,  who  for  sixty  years  was  a  conspicuous 
figureamong  American  civil  engineers.    The  letter  reads : 

HoMEWooDy  South  Orange,  New  Jbsset, 

Jamuwrg  Id,  1888. 
Dear  Sir  :  In  reply  to  yonr  inquiries,  I  write  to  aay  that  the  looomotive  known  as 
the  "Stoarbridge  Lion"  was  the  first  locomotive  run  on  this  continent. 

That  the  occarrence  took  place  at  Hornsdale,  Pennsylvania,  Augnst  9, 1829,  on  the 
mine  railroad  of  the  Delaware  and  Hadson  Canal  Company. 

That  the  locomotive  was  one  of  three  bnilt  for  that  company  in  England,  in  1838, 
under  my  direction  as  to  plans,  which  were  received  in  the  city  of  New  York  early  in 
the  year  1829. 

That,  through  clrcnrostances  not  necessary  to  state,  I  ran  the  locomotive  myself,  a 
responsibility  I  had  never  undertaken  before  and  have  never  repeated  since. 

Thns,  on  this  first  movement  by  steam  on  railroads  on  this  continent,  I  was  en- 
gineer, brakeman,  conductor,  and  passenger. 

Horatio  Allen. 
Mr.  J.  E.  Watkins, 

Curator,  National  Museumj  Smithaonian  InBtitntion. 

It  is  the  intention  to  mount  the  boiler  on  the  original  driving- wheels, 
collected  in  1888,  and  to  replace  many  of  the  original  parts,  which  are 
still  in  exibteuce,  and  thus  make  as  complete  a  restoration  of  this  old 
locomotive  as  possible.  The  death  of  Horatio  Allen,  on  the  31st  of  De- 
cember, 1889,  is  greatly  to  be  regretted.  He  had  hoped  to  live  to  see 
the  work  of  restoring  the  '^  Stourbridge  Lion"  accomplished,  a  matter 
in  which  he  took  the  deepest  interest. 

Several  valuable  relics  of  the  early  days  of  the  electric  telegraph 
have  been  obtained ;  among  them  a  piece  of  the  original  wire  used  by 
Alfred  Vail  *  in  his  experiments  at  the  Speedwell  Iron  Works,  near 
Morristown,  New  Jersey,  1837-'43. 

It  was  over  this  wire  that  the  message  ^'  A  patient  waiter  is  no 
loser,''  was  sent  on  January  6,1838.  The  ability  to  send  and  decipher 
this  message  was  the  test  by  which  Judge  Stephen  Vail  (father  of 
Alfred  Vail)  was  induced  to  furnish  funds  to  Morse  and  Vail,  which 
enabled  them  to  prosecute  their  researches  and  to  construct  the  tele- 
graphic machines  which  were  used  in  experiments  before  the  Congres- 
sional committee  at  Washington,  which  Anally  culminated  in  the  appro- 
priation of  $30,000  by  the  general  government  for  the  construction  of 
a  telegraph  line  from  Washington  to  Baltimore,  in  1844. 

A  piece  of  the  wire  which  formed  a  part  of  that  original  telegraph 
line,  which  ran  from  Mount  Clare  depot,  fialtimore,  to  the  Capitol  at 
Washington^  and  over  which  the  message,  '^  What  hath  God  wrought," 


•  See  "  The  American  Invoiittnra  of  tho  Telegraph."— The  Century,  XH^, 
H.  Mis.  129,  pU  2 11 
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was  sent  by  Professor  Morse,  May  24, 1844,  has  been  presented  by  Mrs. 
Amanda  Vail,  widow  of  Alfred  Vail,  the  associate  of  Professor  Morse, 
who  received  and  deciphered  that  historic  message  at  the  Baltimore 
end  of  the  line.  The  original  telegraphic  instrument  by  which  the 
message  was  sent,  has  been  in  the  collection  for  some  time. 

One  of  the  first  dividing  engines,  designed  and  constructed  by  Jesse 
Bamsden,  of  Piccadilly,  London,  England,  in  1774-'75,  together  with 
the  apparatus,  with  which  the  screws  and  gear-cutters  of  the  machine 
were  made,  was  deposited  by  Dr.  Henry  Morton,  president  of  Stevens 
Institute  of  Technology,  Hoboken,  New  Jersey. 

A  sextant,  which  was  graduated  by  this  dividing  engine  in  1775,  was 
so  accurate  that  the  English  Board  of  Longitude,  ^'ever  ready  to 
remunerate  any  successful  endeavor  and  to  promote  the  lunar  method 
of  determining  longitude  by  sea,''  conferred  a  reward  of  £615  to  Bams- 
den on  condition  that  the  engine  should  be  at  the  service  of  the  English 
instrument  makers,  and  that  he  should  publish  an  explanation  of  his 
method  of  making  and  using  it.  A  quarto  pamphletcoutaining  this  iu- 
tbrmation  was  published  in  1777,  with  a  preface  prepared  by  Nevil 
Maskeline,  astronomer  royal,  dated  Greenwich,  November  28,  1776. 
It  is  interesting  to  note  in  this  connection  that  the  circles  of  the  great 
theodolite,  with  a  36-inch  telescope  (still  preserved  at  Greenwich), 
which  was  specially  constructed  in  1785  for  the  Trigonometrical  Sur- 
vey of  Great  Britain,  was  graduated  by  this  engine. 

The  machine  by  which  the  endless  screw  for  the  dividing  engine  was 
out,  is  of  the  greatest  importance,  for  it  is  one  of  the  earliest  applica- 
tions of  the  principle  of  changing  the  lateral  speed  of  the  tool  by  differ- 
ential wheels  in  screw-cutting — the  method  now  used  in  tbe  slide-rest 
of  the  machinist's  lathe.  This  machine,  which  has  been  developed  and 
improved,  has  proved  of  incalculable  advantage  to  the  mechanical  engi- 
neer and  machinist. 

CONDITION   OF   THE  COLLECTION. 

The  study  series,  composed  mainly  of  graphic  illustrations,  has  been 
increased  by  a  number  of  photographs,  prints,  etc. 

The  card-catalogue  of  the  collection,  commenced  during  the  year,  has 
been  finished  far  enough  to  indicate  that  the  approximate  number  of 
specimens  in  the  collection  is  1,250,  occupying  880  entries  in  the  cata- 
logue. 

It  is  hoped  that  this  catalogue  will  be  completed  during  the  next 
fiscal  year. 


REPORT  ON  THE  SECTION  OF  FORESTRY  IN  THE 
U.  S.  NATIONAL  MUSEUM,  1890. 


By  B.  E.  Fernow,  Honorary  Curator. 


Progress  in  the  development  of  the  coUections  daring  the  year  has 
been  slow  for  various  reasons.  It  had  been  expected  that  the  material 
used  in  the  exhibit  for  the  World's  Exposition  at  Paris  would  be  re- 
turned and  form  a  desirable  basis  and  an  acceptable  beginning  for 
a  systematic  Mnseum  exhibit.  The  bulk  of  the  material,  however,  was, 
at  the  request  of  the  Director  of  the  Jardin  des  Plantes  at  Paris, 
turned  over  to  that  institution,  and  in  this  way  not  only  the  labor 
bestowed  upon  its  collection  was  lost  to  the  Museum,  but  also  the  time 
in  waiting  for  its  return. 

The  accessions  to  the  forestry  collections  during  the  year  have  come 
from  the  Department  of  Agriculture.  The  material  from  the  same 
source  nsed  in  the  exhibit  described  in  my  last  year's  report,  did  not 
receive  any  accession  numbers,  and  is  therefore  included  with  the 
accessions  of  this  year.* 

Ace  23584:  Twenty- seven  photo-lithographs,  selections  from  the  atlas 
of  illustrations  accompanying  the  French  Government  report  on  *^  Re- 
boisement  etG-azonnement  des  Montagues"  and  the  Austrian  report  on 
the  same  subject,  exhibiting  etfects  of  forest  destruction  and  methods 
of  reforestation,  etc. 

Ace  23585 :  One  section  of  Liriodendran  Tulipifera  (Tulip  Poplar),  5 
feet  in  diameter,  with  historical  chart  of  growth. 

Ace  23586:  Two  half-sections  oiPicea  Menziesii  (Sitka  Spruce),  2.311 
metres  in  diameter,  gift  of  the  Northern  Pacific  Railroad. 

Ace.  23587:  Two  maps  from  the  atlas  accompanying  the  Tenth  Census 
reports,  volume  ix,  on  the  Forests  of  North  America,  showing  distri- 
bution of  forest  areas  and  forest  types. 

Aoc.  23796:  Large  map  of  the  United  States  (12  by  17  feet),  showing, 
in  five  shades  of  color,  proportion  of  forest  area  in  each  state,  and 
localities  of  gre.itest  density  of  forest-growth,  by  markings. 

Aoc.  23588:  Two  hundred  and  forty  colored  plates,  being  illustrations 
of  the  forest  floraof  the  United  States,  from  Andr6  F.  Michaux's  ^^Sylva"; 
forming,  together  with  an  inscription,  one  of  the  exhibits  at  Paris;  do- 
nated by  the  Massachusetts  Society  for  the  Promotion  of  Agriculture. 

*  These  accessions  were  not  Administered  apon  an  til  after  July  1, 1890,  and  there- 
fore the  accession  nambers  allotted  to  them  are  not  comprised  in  the  series  of  numbers 
for  1889-^90. 
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Acc.  23589:  One  hundred  small  label  maps  (6  by  6  inches)  showing 
geographical  distribatiou  of  the  more  important  trees. 

During  the  year  five  exhibits  were  installed.  To  the  panel  exhibit- 
ing the  forestry  interests  of  the  V  nited  States,  two  maps  from  the  Census 
work  were  added,  showing  the  distribution  of  forest,  prairie,  and  plain, 
and  of  the  different  forest  types  as  described  by  Prof.  C.  S.  Sargent. 
The  large  map  (No.  23796)  which  is  displayed,  gives,  at  one  glance,  an 
idea  of  the  forest  conditions  over  the  United  States. 

A  collection  of  Japanese  woods,  88  species,  a  catalogue  of  which,  as 
determined  by  Prof.  L.  F.  Ward,  will  be  found  in  the  Proceedings  of 
the  National  Museum  for  1881,  is  displayed  in  a  new  shape,  being 
mounted  in  glass  cases  attached  to  the  new  type  of  large  movable 
panels,  which  were  originally  designed  by  the  writer.  This  collection 
is  mainly  interesting  on  account  of  the  ingenious  and  artistic  manner 
in  which  the  botanical  features  are  connected,  by  paintings,  with  an 
exhibit  of  the  woods. 

The  collection  of  woods  of  the  United  States  from  the  Centennial 
Exposition,  transferred  from  the  collections  of  the  Department  of 
Agriculture,  is  arranged  in  four  cases,  with  label  maps,  showing  dis- 
tribution of  more  important  species.  This  collection  is  quit'C  incom- 
plete, and  the  display  only  a  temporary  one,  until  the  material  for  a 
fuller  exhibit  can  be  gathered  and  mounted. 

The  colored  plates  of  Michaux's  Sylva  (No.  23588),  were  mounted 
in  twenty  swinging  frames. 

It  will  appear  from  this  report  that  the  forestry  collections  are  still 
in  an  embryonic  condition,  as  is  the  whole  subject  of  forestry  in  the 
United  States.  Whatever  material  was  found  on  hand — although  if 
space  and  assistance  were  plentiful,  interesting  exhibits  might  be  made 
of  it — lacks  in  completeness  or  instructive  value  for  one  reason  or 
another,  and  needs  considerable  additions  and  work  before  being  fit 
for  installation.  To  overhaul  and  complete  this  material,  it  has  so  far 
not  been  possible,  for  want  of  sufficient  time  from  other  duties  on  the 
part  of  the  curator. 

It  will  be  desimble  to  devote,  as  soon  as  possible,  some  time  and 
space  to  secure  a  full  botanical  exhibit  of  the  arborescent  flora  of  the 
United  States,  similar  to  the  one  exhibited  at  the  Paris  Eixposition,  and 
a  more  com[ireheusive  exhibit  of  the  most  important  timber  trees  which 
constitute  tlie  resource  from  which  the  lumber  market  is  supplied.  To 
do  this  properly,  an  assistant,  conversant  with  botany  and  skillful  in 
mounting  specimens  for  the  purpose,  will  be  necessary. 

Perhaps  one  of  the  most  valuable  collections  on  hand  is  that  of  the 
test  pieces  which  served  in  the  determination  of  the  properties  of  our 
timbers  for  the  Tenth  Census.  These  should  be  suitably  mounted  in 
such  a  manner  as  to  facilitate  the  study  of  these  timbers,  and  I  suggest 
that  an  expenditure  of  money  for  this  purpose  will  be  well  directed  in 
preserving  a  historical  collection  of  valuable  test  pieces. 


REPORT  ON  THE  SECTIONS  OF  FOODS  AND  TEXTILES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  EoMTN  Hitchcock,  Curator. 


At  the  beginning  of  the  jear  a  large  collection  of  material  of  the  most 
varied  character  was  piled  np  in  the  utmost  confusion  on  the  east  bal- 
cony,  jast  as  it  had  come  from  storage  in  the  Armory  building.  The 
entire  month  of  July  was  occupied  in  examining  these  specimens. 
Much  of  the  material  was  condemned  by  a  committee  appointed  for 
the  purpose.  Some  of  it  was  prepared  for  exhibition,  but  the  greater 
part  was  placed  in  table  cases.  Four  boxes,  containing  more  than  250 
specimens,  were  packed  and  sent  to  Sibley  College,  Cornell  University. 
Oiher  duplicate  specimens  were  also  packed  and  held  for  future  ex- 
change's. The  material  in  the  tab!o  cases  has  since  been  carefully 
examined,  nearly  every  specimen  having  passed  through  my  bands,  and 
classified.  By  far  the  greater  part  of  it  has  been  mounted  in  bottles  or 
boxes,  so  that  it  can  be  immediately  placed  on  exhibition  when  space 
and  cases  are  available.  In  addition  to  this  there  have  been  index- 
slips  prepared,  which  show  at  a  glance  the  location  of  each  specimen, 
whether  in  the  reserve,  study,  or  duplicate  series.  There  has  also  been 
prepared  a  list  of  all  specimens  on  exhibition. 

The  collection  of  foods  of  the  North  American  Indians  is  now  perma- 
nently labeled..  The  textiles  collection  is  fairly  well  labeled,  and  it  is 
expected  that  in  a  short  time  all  the  specimens  will  have  printed  labels. 
The  plan  has  been  followed  for  some  time  back,  of  preparing  labels  for 
the  printer  for  each  new  specimen  mounted  and  exhibited.  The  entire 
exhibit  of  gums  and  resins  recently  installed  will  soon  be  labeled. 

Many  labels  have  been  written  for  specimens  which  are  not  in  my 
custody.  The  entire  collection  from  the  Ainos  has  thus  been  labeled, 
as  well  as  some  of  the  Japanese  articles  collected  by  me. 

Mr.  liuscombe  has  made  for  the  Museum,  from  my  own  photographs 
and  measurements,  a  model  of  one  of  the  pit-dwellings  or  earth-houses, 
occupied  by  the  Kurile  Islanders  now  settled  on  the  island  of  Shikotan, 
Japan.  He  has  also  made  a  model  of  an  Aino  house  and  its  surround- 
ings, including  a  bear-cage,  sacred-hedge,  and  store-house.  This  is  an 
excellent  and  faithful  representation  of  a  Yezo  house. 

Mr.  Mills  has  made  a  most  admirable  lay  figure  of  an  Aino,  from  one 
of  my  photographs. 
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I  have  completed  two  reports  for  publication  by  tbe  Museum,  embody- 
lug  the  results  of  my  observations  in  Japan  during  the  years  1887  and 
1888.  These  are  entitled  respectively,  ^'  The  Ancient  Pit-Dwellers  of 
Yezo,"  and  "  The  Ainos  of  Yezo,''  and  are  published  in  this  volume. 

A  list  of  vegetable  productions  indigenous  to  America  has  been 
hastily  prepared.  It  is  probably  incomplete,  owing  to  the  limited  time 
at  my  command  for  its  preparation,  but  it  may  possess  sufficient  interest 
to  deserve  notice. 

In  a  letter  written  to  the  Assistant  Secretary  in  charge  of  the  Mu- 
seum upon  the  subject  I  wrote  as  follows : 

Of  products  indigenoas  to  America,  pef  baps  the  potato  has  been  of  the  greatest 
economical  importance.  When  America  was  discovered,  the  SoJanum  tuheromm  was 
nnder  oultivation  in  Sontb  America,  from  Chili  to  Now  Granada.  It  was  carried  to 
Ireland  by  Thomas  Herriott,  a  companion  of  Sir  W.  Raleigh  in  his  voyages,  from  Vir- 
ginia in  1585-'d6.  It  was  iDtrodaced  first  into  Europe  by  the  Spaniards  in  1583.  The 
Virginia  potato  came  from  Peru  or  Chili.  The  sweet  potato  is  also  probably  of 
American  origin. 

The  haricot  bean,  now  cnltivated  in  so  many  parts  of  the  world,  is  nnquestiooably 
of  American  origin,  as  is  also  the  Lima  bean.  The  former  has  been  found  in  ancient 
Pernvian  graves,  and  more  recently  in  prehistoric  tombs  in  Alaska.  The  sugar  bean 
also  originated  hero. 

Indian  corn  is  another  valuable  product  for  which  the  old  world  is  indebted  to  the 
new.  The  oldest  specimen  of  corn  known  was  discovered  by  Darwin  in  the  soil  of 
the  coast  of  Peru,  now  85  feet  above  the  level  of  the  ocean. 

The  tomato  is  also  a  Pernvian  plant.  Tapioca  is  obtained  from  the  manioc,  a 
shrub  indigenons  to  Brazil  and  the  West  Indies.  The  flour  known  as  cassava  wos 
in  use  long  before  the  coming  of  the  Spanish  and  Portuguese  navigators.  West 
India  arrowroot  also  originated  in  the  West  Indies  and  tropical  America,  where  it 
has  long  been  under  cultivation.  The  cacao  tree  was  under  cultivation  when  America 
was  discovered.  It  was  probably  introduced  in  Central  America  and  Yucatan  from 
New  Qranada,  but  it  was  already  naturalized  when  the  Spaniards  came  and  the 
custom  of  drinking  chocolate  was  general.  When  the  seeds  were  sent  to  the  high- 
lands of  Mexico,  they  were  so  highly  valued  as  to  serve  for  money.  C<»coa  aud 
chocolate  are  now  of  great  commercial  value.  The  sweet  cocoa  butter  is  highly 
prized  in  pharmacy. 

The  common  squash  and  pumpkin  appear  to  be  American  productions.  It  is  per- 
haps not  desirable  to  extend  this  list  of  strictly  American  vegetable  prodactiotis  to 
include  many  less  commonly  known.  There  are  numerous  tropical  fruits  which  are 
not  only  very  delicious  in  the  fresh  condition,  but  also  when  preserved.  Among 
these  the  gnuva  is  well  known  in  the  form  of  jelly.  Two-thirds  of  the  coffee  pro- 
duced in  the  world  comes  from  South  America,  Central  America,  and  the  West  Indies. 

Caoutchouc,  or  India  rubber,  was  introduced  in  Europe  about  the  beginning  of 
the  eighteenth  century,  but  for  a  long  time  its  sonrce  was  unknown.  Finally  it  was 
learned  that  it  came  from  South  America,  aud  at  present  nearly  half  the  world's 
supply  comes  from  there,  the  other  half  principally  from  Java. 

Among  the  medicinal  agents,  it  is  only  necessary  to  mention  two — the  cocoa  or  onca 
of  Peru,  and  the  cinchona  bark.  The  former  is  an  important  and  valuable  tonic  which 
has  grown  iuto  great  favor.  The  benefit  which  the  world  has  derived  from  the  alka- 
loids of  cinchona  or  Peruvian  bark  can  scarcely  be  overestimated.  The  name  "  cin- 
chona'' is  said  to  be  derived  from  the  name  of  the  wife  of  the  Viceroy  of  Pero,  who 
brought  the  drug  from  South  America  in  16.39. 

In  considering  the  contributions  of  this  continent  to  the  commerce  of  the  world, 
it  woald  not  be  fair  to  neglect  many  articles  which  are  not  peculiar  to  this  country. 
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8och  as  valuable  timber,  cocbineal,  Tan  ilia  beans,  and  the  commoner  fruits,  as  ban* 
anas,  pineapples,  oranges,  etc.  Among  the  important  productions,  the  beautiful 
aea-island  cotton  need  only  be  mentioned.  The  first  bale  of  long  staple  cotton  was 
shipped  from  St.  Simons  Island,  Georgia,  in  1788.  Of  other  textiles,  tropical  and  sub- 
tropical, America  has  furnished  an  abundance.  The  streets  of  London  are  daily 
swept  with  brooms  made  of  the  fiber  of  the  piassava  palm  of  Brazil.  The  pita  and 
jeoiquen,  and  many  other  fibers  come  from  Mexico  and  Central  America.  The 
trade  in  fresh  meat  and  hides  from  South  America  ie  already  very  large,  and  constantly 
on  the  increase. 

The  discovery  of  America  has  not  only  improved,  increased,  and  cheapened  the 
food  supply  of  the  world,  but  it  has  also,  by  opening  new  territory  for  settlement, 
relieved  the  countries  of  Europe  of  an  increasing  burden  of  overpopulation  and 
thereby  prevented  social  changes,  wars  and  revolutions,  which  the  increased  struggle 
for  existence  would  otherwise  have  brought  about. 

ACCESSIONS. 

The  following  are  among  the  more  important  accessions  received  dur- 
ing the  year : 

A  specimen  of  Germanium,  a  new  metal  discovered  in  1886  by  Dr.  Clemens  Winkler. 

Gift  of  Dr.  C.  Winkler,  throagli  Prof.  F.  W.  Clarke.    (Cat.  No.  78072.) 
Cerium.    Gift  of  Dr.  W.  F.  Hillobrand.     (Cat.  No.  78073). 
Lanthanum.    Gift  of  Dr.  W.  F.  Hillebrand.    (Cat.  No.  78074.) 
Didyminm.     Gift  of  Dr.  W.  F.  Hillebrand.     (Cat.  No.  78075.) 

These  three  metals  from  Dr.  Hillebrand  are  of  especial  interest,  not 
only  because  of  their  purity  and  compact  form,  bat  because  they  have 
been  the  subject  of  original  researches  conducted  by  Hillebrand  and 
Norton  In  1875.  Si>ecimens  of  the  oxides  of  the  same  metals,  interest* 
itig  in  the  same  connection,  are  also  credited  to  Dr.  Hillebrand. 

Magnesium,  purified  by  distillation  in  vacuo.  Gift  of  W.  M.  Burton.  (Cat.  No.  78080.) 
Zinc,  purified  by  distillation  in  vacuo,  in  fine  crystals.    Gift  of  W.  M.  Burton.    (Cat. 

No.  78081.) 
Zinc,  purified  by  distillation  in  vacuo  in  compact  form.    Gift  of  W.  M.  Burton.    (Cat. 

No.  78062.) 

The  specimens  of  magnesium  and  zinc  from  Mr.  Burton  are  such  as 
were  used  by  him  in  recent  re-determinations  of  the  atomic  weights  of 
these  metals.    They  are  all  excellent  specimens. 

A  most  valuable  collection  of  fibers  from  the  Hawaiian  Islands  was 
received  from  Mr.  Francis  Gay,  of  Kauai,  through  the  kind  courtesy 
and  assistance  of  Prof.  H.  G.  Bolton,  when  he  visited  those  islands.  A 
list  of  these  fibers,  with  the  native  names,  is  given  below. 

Akia,  WiekBlramiia  fcetida^  var.  Oahuensis  Gr.    UHed  for  twine  and  rope. 

Awapuhi,  Zingiber  Zerumbet  Roscoe.  Roots,  stems,  aud  leaves.  Used  only  for  scent- 
ing the  native  barlfc  cloth,  "  Kapa.'^ 

Han,  Pariiium  UHaceum  St.  Hil.    Used  for  ropes. 

Hona,  one  of  the  Urticaces,  not  determined.    Used  for  ropes. 

Mamaki,  P%pteru9  albidu8.    One  of  the  principal  kapa  plants. 

Hao,  GoMjfifium  toiMntosum  Nutt.  The  cotton  is  not  used  for  weaving.  The  flowers 
are  used  for  dyeing  kapa,  and  the  fiber  of  the  stem  for  twine. 

Nio,  Coooannt.    The  fiber  is  named  ''  Aha-nin." 

Olona,  Touchardia  lat}foUa  Gaud.  The  strongest  Hawaiian  fiber.  Used  for  fish- 
lines,  nets,  etc. 
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Olena,  Curcuma  langa.     Roots  used  for  dyeing  kapa. 

Uki,  Gaknia  Beeokeyi  Maun.    A  grass,  used  to  make  cords  for  binding  grass-tbatched 

roofs. 
Waake,  Brous9onetia  papyr^fera  Vent.     Used  for  ropes,  but  particularly  for  making 

kapa. 

PRESENT  STATE  OF  THE  COLLECTIONS. 

In  reportiDg  upon  the  present  state  of  the  collections,  it  must  be  pre- 
mised that  the  figures  given  do  not  represent  in  all  cases  the  whole 
number  of  specimeus  available  for  display,  for  the  reason  that  a  con- 
siderable number  are  stored  in  the  Armory  bnildiog.  Among  these 
should  be  particularly  mentioned  a  very  valuable  collection  of  wools, 
the  gift  of  Mr.  George  W.  Bond,  of  Boston,  which  could  be  placed  im- 
mediately on  exhibition,  if  the  necessary  space  could  be  provided.  The 
figures  given,  therefore,  represent  only  specimens  which  are  now  in  the 
Museum,  and  which  can  be  seen  and  examined  at  any  time. 

Textile  fibers  and  fabrics  on  exbi  bi tiou  in  northeast  court 1, 020 

Looms,  spinning- wheels,  and  spinning  and  weaving  machinery 67 

Reserves  and  daplioates t 563 

Australian  and  New  Zealand  wools 1*V^ 

Stndy  series 425 

Last  catalogue  entry,  June,  1889 8,217 

Last  catalogue  entry,  June,  1890 8,256 

PRBSKMT  STATE  OF  THK  COLLECTIOX  OF  FOODS. 

Food  products  on  exhibition  : 

Foods  of  North  American  Indians 310 

Japanese  foods 74 

Japan  teas 49 

Foods  from  other  sources 223 

Beverages— beer,  wine,  etc. — including  specimens  showing  the  constituents 

in  1  gallon  of  beer,  wine,  etc 71 

Composition  of  the  human  body,  daily  income  and  expenditure,  composi- 
tion of  foods,  etc.,  illustrated  by  specimens 61 

Reserve  specimens   276 

Duplicate  specimens 47 

1,111 

Last  catalogue  entry  in  June,  1889 911 

Last  catalogue  entry  in  June,  1890 979 

This  collection  does  not  include  a  number  of  specimens  collected  by 
me  from  the  Ainos  of  Japan,  which  are  exhibited  in  the  Aino  case, 
and  do  not  appear  in  the  food  catalogue. 

The  specimens  are  distributed  in  different  parts  of  the  Museum, 
although  most  of  them  are  in  cases  in  the  northeast  court. 

It  should  be  stated  that  the  collection  illustrating  the  composition  of 
the  human  body  and  of  foods  is  in  two  cases  which  are  too  small  to 
permit  of  a  proper  display  of  their  contents,  and  the  collection,  which 
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is  of  great  pablic  interest  even  as  it  is  shown,  is  less  attractive  than  it 
sboalct  be.  There  is  no  space  in  the  hall  for  an  additional  case,  how- 
ever, and  therefore  no  encoaraging  prospect  for  a  better  display  in  the 
near  fnture*  In  these  cases  are  shown  the  constituents  of  the  humau 
body  and  of  foods,  in  such  a  manner  as  to  illustrate  the  subject  of  nutri- 
tion and  the  value  of  food.  There  are  several  series  of  specimens,  ar- 
ranged in  the  following  order : 

(1)  Chemical  elements  shown  in  the  proportions  by  weight  in  which 
they  exist  in  the  human  body.  The  plan  and  design  of  this  exhibit 
will  be  clearly  understood  from  one  of  the  labels  which  reads  as 
follows : 

CHEMICAL  ELEMENTS  OF  THE  HUMAN  BODY. 


CARBON. 

The  body  of  a  man  weighing  154  pounds  would  con- 
tain about  31  pounds  of  Carbon,  which  amount  is  shown 
in  the  form  of  anthracite  coal. 

The  diamond  is  nearly  pare  carbon.  Graphite  (the  so-called  ^^  black 
lead"  of  lead  pencils),  Anthracite  Coal,  Coke,  Lamp-black,  and  Charcoal 
are  impnre  forms  of  carbon. 

Carbon  exists  in  combination  with  other  elements  in  the  body,  of  which 
it  makes  aboat  one-fifth  the  whole  weight,  and  in  food. 

Carbon  barns,  t.  e.,  combines,  with  oxygen.  In  this  com  bastion,  heat 
and  force  are  generated  and  carbonic  acid  gas  formed.  The  carbon  taken 
into  the  body  in  food  is  barned  in  this  way  by  the  oxygen  of  the  inhaled 
air,  yielding  heat  to  keep  the  body  warm,  and  force,  muscular  strength, 
for  work.  The  carbonic  acid  is  given  out  by  the  Inugs  and  skin.  Car- 
bon thus  serves  as  fuel  for  the  body  and  is  the  most  important  fuel 
element. 

(2)  Chemical  compounds  in  the  human  body,  shown  in  their  proper 
proportions.    A  specimen  label  reads : 

CHEMICAL  COMPOUNDS  OF  THE  HUMAN  BODY, 


NEUTRAL  PATS. 


The  body  of  a  man  weighing  154  pounds  contains 
about  22*  pounds  of  fat,  the  quantity  shown. 
Human  fat  consists  of  Stearin,  Palmitin,  and  Olein, 
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the  so-called  neutral  fats,  in  varying  proportions  in  dif- 
ferent parts. 

The  fats  are  formed  in  the  body  partly  from  the  fatty  matter  of  the 
food,  and  partly  from  the  carbohydrates  (sagar  and  starch)  and  the 
protein  of  the  food. 

The  fats  are  composed  of  glycerine  combined  with  a  fat-acid  from 
which  the  fat  takes  its  name,  as  stearic  acid,  palmitic  acid,  oleic  acid. 

Composition  of  Neutbal  Fats. 

Oabbon,  76.5  per  cent. 

Oxygen,  12.0    «      " 

Hydrogen,         11.5    "      " 

(3)  Daily  income  and  expenditure  of  the  body. 

OXYGEN  OF  DAILY  INCOME. 
30.2  OUNCES. 

The  total  quantity  of  this  gas,  30.2  ounces,  is  159  gal- 
lons. The  quantity  shown  is  only  one-hundredth  of 
that  amount,  or  0.3  of  an  ounce.  This  oxygen  is  ob- 
tained from  the  air,  one-fifth  of  which  is  oxygen. 

The  oxygen  is  taken  into  the  lungs  and  brought  in  contact  with  the  blood, 
by  which  a  portion  is  dissolved  and  distributed  through  the  body.  It  is  thus 
brought  in  contact  with  the  digested  food  and  with  the  tissues  in  various  parts 
of  the  body,  and  combines  with  the  carbon  and  hydrogen,  forming  carbonic 
acid  and  water,  thus  generating  heat  and  muscular  energy. 

CARBONIC  ACID  OP  DAILY  EXPENDITURE. 

38.8  OUNOES. 

Nearly  all  the  carbon  consumed  by  the  body,  except 
the  small  quantity  that  passes  into  urea,  combines  with 
oxygen  and  forms  carbonic  acid,  which  is  thrown  off. 
The  total  quantity  of  this  gas,  39  ounces,  is  about  150 
gallons.  The  quantity  shown  is  only  one-hundredth  of 
that  amount,  0.39  of  an  ounce. 

Composition  of  Carbonic  Aom  Gas. 

In  100  parts.    In  38.8  oances. 
Carbon,  27.3  10.6 

Oxygen,  72.7  28.2 
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Carbonic  acid  is  a  colorless  gas,  heavier  than  air.  The  protein,  fats, 
and  carbohydrates  of  the  daily  income  contain  10.8  ounces  of  carbon. 
Of  this  0.2  of  an  onnce  goes  to  form  nrea,  and  the  rest  combines  with 
the  oxygen  of  the  air  inhaled  and  forms  38.8  ounces  of  carbonic  acid, 
which  is  given  off  throngh  the  lungs. 

(4)  A  day's  ration. 

BEEFSTEAK  OP  A  DAY'S  RATION 

8  OUNCES. 

The  principal  nutrients  of  meat  are  protein  and  fat. 
The  composition  of  a  round  steak  of  beef,  free  from 
bone,  is  as  follows: 

In  100  parts  In  8  ounces 

(  Protein,  chiefly  myosin  and  syntonin        23.0  1.9  ounces 

NUTRIENTS     <  Fats                                                                 9.0  0.7      " 

I  Mineral  matters                                            1.3  0.1      " 

WATER                                                                                           66.7  5.3      " 

(5)  Ck>mpo8ition  of  a  loaf  of  bread. 

PROTEIN  OF  A  POUND  OF  BREAD 
1.4  OUNCES. 

The  protein  of  bread  is  chiefly  gluten,  the  proportion  of 
which  is  variable.  An  average  of  several  analyses  showed  8.9 
per  cent,  the  proportion  shown. 

The  protein  of  wheat  consists  of  several  albuminoids,  the  principal  of  which  are  gluten 
casein,  gluten  fibrin,  gliadin,  and  mucedin.  These  together  are  known  as  gluten  or  vege- 
table albumen.  They  are  similar  to  the  albuminoids  of  meat.  Gluten  imparts  tenacity  to 
the  dough  and  enables  it  to  retain  the  gaseous  products  of  fermentation  with  some  force,  thus 
pioducing  a  porous  and  light  bread. 

(6)  GoDstitaents  of  a  irackerel  weighiDg  1  poand. 

PROTEIN  OF  A  POUND  MACKEREL 
1.6  OUNCES. 

The  flesh  of  a  mackerel  of  average  composition,  weighing 
one  pound,  would  contain  about  1.6  ounces  of  protein,  the 
quantity  shown. 

The  protein  of  the  flesh  of  fish  is  very  similar  to  that  of  the  flesh  of  domestic  animals  used 
for  food.  It  is  found  mostly  in  the  muscles  and  consists  of  several  compounds.  The  prin- 
cipal of  these  compounds  is  called  myosin,  the  basis  of  muscle  of  man  and  animals.  The 
protein  compounds,  sometimes  called  "  flesh  formers  "  or  "  muscle  substance,"  are  physiolog- 
ically the  most  important  and  pecuniarily  the  most  expensive  ingredients  of  food. 
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(7)  Gompasition  of  milk. 

A  QUART  OF  MILK. 

ALBUMINOIDS    OR    PROTEIN    COMPOUNDS.    ALBU- 
MEN, 0.2  OUNCES. 

The  albumen,  which  is  of  one  of  the  albuminoid  or  protein 
compounds  of  milk,  is  nearly  or  quite  identical  in  chemical 
composition  with  the  albumen  (white)  of  egg  and  the  albumen 
of  blood,  muscle,  etc. 

The  proportions  of  albumen  and  other  albuminoids  in  milk 
are  stated  under  casein.  A  quart  of  cow's  milk,  of  average 
composition,  would  contain  not  far  from  0.2  of  an  ounce  of  al- 
bumen, the  quantity  shown. 

Four  colored  charts  showing  the  composition  and  natritlTe  value  of 
vegetable  and  animal  foods  have  been  carefolly  prepared.  These  are 
now  in  the  cases. 

PRESENT  STATE  OF  THE  CHEMICAL  COLLECTIONS. 

Specimens  on  exhibition : 

Chemical  elements 97 

Specimens  illustrating  chemical  mannfaotnres 69 

Oils 201 

Gomsand  resins 90 

RESERVES  AND  DUPLICATES. 

Chemical  compounds  (inorganic) « 307 

Chemical  compounds  (organic) 73 

Specimens  illustrating  chemical  manufactures 149 

Dyes,  paints,  etc 197 

Oils G7 

Gums  and  resins 59 

An  interesting  exhibit  of  the  chemical  elements  has  been  prepared, 
showing  the  elements  arranged  in  accordance  with  their  atomic 
weights  and  valency,  as  first  carried  out  by  Lothar  Mayer  and  V. 
Miudelejeff.    The  plan  of  arrangement  is  as  follows : 
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The  object  of  this  arrangeineat  is  to  iudicate  gaps  in  the  series  of 
known  elements  which  are  likely  to  be  filled  in  futare  by  the  discovery 
of  new  elements,  the  properties  of  which  may  be  foretold  with  more  or 
less  certainty  from  their  position  in  the  series. 

The  existence  of  the  three  metals,  scandium,  gallium,  and  germauiaro, 
was  thus  predicted  before  they  were  discovered. 

The  position  of  some  of  the  elements  in  the  table  is  not  yet  well  estab- 
lished. The  metals  in  the  last  row  are  provisionally  placed  in  groups 
by  themselves. 

The  specimens  here  brought  together  under  the  head  of  chemical 
collections  are  catalogued  iu  different  registers.  The  last  entries  under 
the  respective  heads  are — 

Chemicals. 

Jaiie.1889 78067* 

Jane,  1890 78082 

Paints  and  Dyes, 

Jane,  1889 9041 

Jane,  1890 9041 

Oils,  Gmns,  Resins,  etc, 

June,1889 2713 

June,  1890 2740 

A  specimen  label  will  indicate  the  general  character  of  all.  SacU 
labels  are  usually  attached  to  bottles,  and  as  these  are  never  large,  it  is 
necessary  to  condense  the  text  of  the  labels  as  much  as  possible. 

GERMANIUM)  Ge. — Valency  4;  atomic  weight  72;  specific 
gravity  5.469  at  20°. 4  C. 

A  grayish-white,  lustrous,  crystalline,  brittle  metal,  easily  pul- 
verized, discovered  by  C.  Winkler  in  1886,  in  argyrodite,  a 
mineral  found  near  Freiberg,  of  which  it  constitutes  about 
7  per  cent  Unchanged  in  air,  soluble  in  aqua  regia.  Fuses 
readily.  78,072. 

Gift  of  Dr.  C.  WiNKLEi^  through  Prof.  F.  W.  Clarke. 

Specimen  prepared  by  C.  Winkler. 

The  existence  of  this  element  was  predicted  from  the  atomic  rela- 
tions of  the  elements  as  shown  by  Mendelejeff *s  table. 

A  system  of  classification  for  organic  and  inorganic  compoands  will 
soon  be  necessary,  and  will  be  prepared  as  soon  as  time  and  opportuuity 
may  permit. 

A  preliminary  plan  for  an  exhibit  at  the  World's  Golnmbian  Exposi- 
tion at  Chicago,  illustrating  chemistry  and  the  chemical  indastries,  has 
been  prepared. 

All  the  collections  are  now  in  excellent  order.  A  large  and  valuable 
industrial  exhibit  could  be  very  quickly  made  if  floor-space  and  cases 
could  be  provided.  Many  of  the  specimeus  are  already  mounted  aud 
stored  in  drawers,  ready  to  be  placed  in  cases  and  labeled. 
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By  jAifES  M.  Flint,  U.  S.  Navy,  Honorary  Curator. 


Daring  the  past  year  the  labors  of  the  carator,  with  sach  clerical 
assistauce  as  may  have  been  available  or  necessary,  have  been  devoted 
to  the  identification,  arrangement,  distribation,  illastration,  and  de- 
scription of  the  individual  specimens  which  make  up  the  large  ma«s  of 
material  already  in  hand;  to  the  classification  and  installation  of  new 
material ;  to  the  care  and  convenient  arrangement  of  duplicate  an<l 
reserve  series;  and  to  the  consideration  of  such  questions  of  identity 
or  uses  of  drugs,  as  have  been  referred,  Irom  time  to  time,  to  this 
Section. 

The  principal  accessions  have  been :  A  collection  (about  30  specimens) 
of  Bast  India  drugs,  received  in  exchange  from  the  Boyal  Botanical 
Gardens,  Kew,  England,  and  about  80  specimens  of  miscellaneous  me- 
dicinal snbstanoes  contributed  by  Messrs.  W.  H.  Schieffelin  &  Co.,  of 
New  Tork,  to  fill  vacancies  in  existing  series.  Both  accessions  have 
been  installed  and  labeled. 

The  most  important  routine  work  has  been  the  preparation  of  de- 
scriptive labels,  which  work  has  been  systematically  and  persistently 
carried  oo  during  the  year.  Each  label,  in  its  preparation,  involves 
the  study  of  the  specimen,  the  comparison  of  its  physical  characters 
with  those  laid  down  by  the  authorities,  the  determination  of  its  sources, 
(geographical,  botanical,  etc.), and  of  its  supposed  medicinal  properties 
and  uses.  The  effort  is  made  to  select  the  most  important  and  inter- 
esting facts  that  can  be  presented  in  the  few  lines  appropriate  to  a 
museum  label,  avoiding  on  the  one  hand  that  meagerness  which 
gives  the  inquiring  visitor  nothing  but  a  name,  and,  on  the  other,  that 
fullness  of  detail  which  discourages  by  its  length,  or  confuses  by  its 
technical  precision. 

Of  these  labels  there  have  been  prepared,  printed,  and  attached  to 
the  specimens  2,312,  distributed  as  follows : 

General  labels 4 

Class  and  order  labels 103 

Generic  labels 31 

Spccificlabels 1,902 

For  botanical  figures 218 

For  animal  figures 17 

For  micrographic  tii^ures 37 

Hannscript  tor  291  additional  labels  is  nearly  ready. 
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The  present  state  of  the  collection  is  quite  satisfactory  to  the  cara- 
ator.  Most  of  the  specimens  are  in  good  condition,  aud  liable  only  to 
unavoidable  deterioration  from  age,  exposure  to  light,  aud  changes  of 
temperature.  It  is  to  be  hoped  that  a  substitute  for  the  present  cyliu- 
drical  bottle  may  be  devised  for  exhibition  purposes,  whereby  the  speci- 
mens may  be  shown  behind  plane  iustead  of  curved  surfaces  of  glass. 
There  are  now  on  exhibition  3,213  specimens  of  drugs,  classified  as 
follows : 

MediciDal  forms 116 

Animal  prodncts 112 

Offlciual  vegetable  prodncts 1,237 

Cheoiical  and  inorganic  products 196 

Mineral  waters  and  their  constituents 95 

Indigenous  vegetable  products 162 

Medicines  of  North  American  Indians 116 

Mexican  drugs 43 

West  Indian  drugs 77 

South  American  drugs 45 

Drugs  of  India 325 

Chinese  medicines 469 

Japanese  medicines 115 

Corean  medicines 100 

Miscellaneous 7 

3,213 

These  specimens  are  illustrated  by  235  colored  i»lates  and  37  micro- 
graphs, displayed  iu  the  cases,  and  also  426  by  colored  plates  and  1  micro- 
graph, mounted  in  swinging  frames,  supported  upon  pillars  standing  at 
the  entrances  to  the  alcoves. 

In  the  reserve  series  there  are: 

Cinchona  barks 99 

Crushed  and  powdered  drugs 204 

Fluid  extracts 200 

Pills  and  granules 70 

Oils 36 

Chemical  products 33 

South  American  drugs 106 

Corean  medicines 107 

Miscellaneous 346 

Total 1,203 

The  miscellaneous  drugs  include  the  rare  articles,  many  of  them  un- 
identified or  bearing  only  a  vernacular  name,  which  are  withheld  from 
exhibition  until  further  information  can  be  obtained  about  them. 

In  the  duplicate  series  are  800  specimens,  mostly  inclosed  iu  paste- 
board boxes,  and  arranged  in  drawers  conveniently  accessible. 

Exhibition  series : 

Specimens 3,213 

Illustrations 699 

Reserve  series 1,203 

Duplicate  series 600 

Total 5,915 
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A  card-catalogue  of  the  collection,  showing  the  present  location  of 
eTery  specimen,  has  been  prepared.  This  catalogue  needs  revision 
and  extension  by  cross  references. 

The  number  of  the  last  catalogue  entry  in  June,  1889,  was  141,877 ; 
in  June,  1890,  142,056. 

H.  Mis.  129,  pt.  2 12 
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On  Jnly  8, 1889, 1  was  directed  to  proceed  to  Europe,  especially  to 
Paris,  in  company  with  Prof.  Otis  T.  Mason,  to  visit  and  report  upon 
the  anthropological  display  at  the  French  Exposition,  to  represent  the 
Smithsonian  Institntion  at  the  International  Congresses  of  Hygiene,  of 
Criminal  Anthropology,  and  of  Anthropology  and  Prehistoric  Archae- 
ology,  and  the  French  Association  for  the  Advancement  of  Science, 
to  be  held  there  dnring  the  month  of  Angnst.  I  was  also  directed 
to  visit  and  report  on  certain  archsdological  musenms. 

INTERNATIONAL  CONGRESSES,  PARIS,  1889. 

The  number  and  scope  of  congresses,  held  in  Paris  during  the  sea- 
son of  the  Exposition,  the  amonnt  of  time  consumed,  and  the  work  ac- 
complished, may  be  made  manifest  by  the  following  list : 

iMt  of  InfenuUional  CangrcMes  held  at  Paria  during  the  Expoeition  of  1889. 


Of  Life-«aving,  Jane  12-15. 

Physieal  Exeroise  in  Education,  Jane 
15-22. 

Of  Architects,  June  17-22. 

The  Society  of  Literatenre,  July  17-27. 

Of  Peace,  June  23-30. 

Protection  of  Monuments  and  Works  of 
Art,  June24-29. 

Habitations,  June  26-28. 

Of  Bakers,  Jane28-Ju]y  2. 

lotenrention  of  Government  with  con- 
tracts of  Workingmen,  July  1-4. 

Of  AgricnltnTe,  July  4-11. 

Technical  Education  in  Commerce  and 
Industry,  Jnly  8-12. 

Workingmen'a  Clubs,  July  11-13. 

Charitable  Works  and  Institutrons  of 
Females,  July  12-18. 

For  the  Participation  in  certain  Benefits, 
July  16-19. 


Bibliography  of  Mathematical  Science, 

July  16-26. 
Works  of  Assistance  in  Time  of  War,  (Red 

CrossT),  July  17-20. 
Utilization  of  Fluvial  Waters,  July  22-  27. 
Of  the  Rights  of    Property  in  Artistic 

Work,  July  25-31. 
Public  Assistance  (charity),  July  28-Aug. 

4. 
Alcoholism  (to  study  its  questions),  July 

29-31. 
Popular  Traditions,  July  2^Aug.  1. 
Chemistry,  July  29-Aug.  3. 
To  Study  Colonial  Questions,  July  30- 

Aug.  3. 
Of  Aeronauts,  July  31-Aug.  3. 
Of  Pigeon  Fanciers,  July  31-Aug.  3. 
Of  Therapeutics,  Aug.  1-5. 
Of  Industrial  Property,  Aug.  3-12. 
Hygiene  and  Demography,  Aug.  4-11. 
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Astronomical  Photography,  Ang.2^23 

Of  Electricians,  Aug.24>31. 

Of  Firemen,  Ang.  27-28. 

Dental,  Sept.  1-7. 

Of  Statistics,  Sept.  2-6. 

Institutions  of  Prevoyancef  Sept.  2-7. 

Of  Mines  and  Metallurgy,  Sept.  2-11. 

Of  Chronometry,  Sept.  7-14. 

Cooperative  Societies  for  the  Purchase  of 

Food  and  Drink,  Sept.  8-12. 
Of  Veterinary  Medicine,  Sept.  19-24. 
To  Study  the  Procesdes  of  Construction, 

Sept.  ^14. 
To  Study  the   Accidents   to  Workmen, 

Sept.  9-14. 
Monetary,  Sept.  11-14. 
Of  Otology  and  Laryngology,  Sept.  16-21. 
Applied  Mechanics,  Sept.  16-21. 
Meteorology,  Sept.  19-25. 
Maritime  Works,  Sept.  20-25. 
Commerce  and  Industry,  Sept.  22-28. 
Sabbath-day  Rest,  Sept.  26-27. 
Ethnographical  Sciences,  Sept.  30-Oct  10. 
Hydrology  and  Climatology,  Oct.  3-10. 
Total  number,  69. 


Of  Zoology,  Aug.  5-10. 

Of  Physiologic  Psychology,  Aug.  5-10. 

Dermatology  and  Syphiliography,  Aug.  5- 
10. 

Superior  and  Secondary  Education,  Aug. 
5-10. 

Mental  Maladies  and  their  Cure,  Aug.  5- 
10. 

For  the  Amelioration  of  the  Blind,  Ang. 
5-8. 

The  Sciences  of  Geography,  Aug.  &-12. 

Of  Photography,  Aug.  6-17, 

For  the  Transmission  of  Lauded  Proper- 
ty, Aug.  8-14. 

Of  Criminal  Anthropology,  Aug.  10-17. 

Of  Stenography,  Aug.  11-18. 

Of  Primary  Instruction,  Aug.  11-19. 

Of  Societies  |»ar  actions,  Aug.  12-19. 

Intervention  of  Government  in  Emigra- 
tion and  Immigration,  Aug.  12-15. 

Of  Horticulture,  Aug.  19-21. 

Of  Anthropology  and  Prehistoric  Arch- 
SBology,  Aug.  19-26. 

Of  Medical  Jurisprudence,  Ang.  19-24. 

Of  Flour  and  Grain,  Ang.  20-22. 

Homeopalhy,  Aug.  21-23. 

Such  was  the  list  of  organized  InternatioDalOougresses  as  published 
before  the  opening  of  the  Exposition.  There  were  others  organized 
after  this  list  was  printed;  and  during  the  continuance  of  the  Exposi- 
tion no  less  than  one  hundred  and  twenty  congresses,  principally 
international,  though  similar  to  the  foregoing,  were  held  at  Paris. 

The  congresses  to  which  I  was  accredited,  and  in  most  of  which 
Prof.  Otis  T.  Mason  joined,  held  their  sessions  as  follows: 

Hygiene  and  Demography,  opening  session  on  Sunday,  August  4,  at 
3  o'clock,  to  continue  until  the  11th  of  the  same  month. 

Criminal  Anthropology,  opening  session  on  Saturday,  August  10,  at2 
o'clock,  at  the  Palace  of  Trocad^ro,  to  continue  until  the  17th,  at  the 
School  of  Medicine. 

Anthropology  and  Prehistoric  Archseology,  opening  session  on  Mon- 
day, August  19,  to  continue  until  August  2G,  at  the  College  of  France. 

The  French  Association  for  the  Advancement  of  Science  held  its  ses- 
sion from  the  8th  to  the  16th  of  August  at  the  School  of  Bridges  and 
Koads,  No.  28,  rue  St.  P^res.  Two  sessions  per  day  were  held,  com- 
mencing at  9  a.  m.  and  2  p.  m. 

I  presented  papers,  prepared  by  myself,  to  the  various  congresses,  as 
follows : 

Criminal  Anthropology,  8  pages:  (I)  The  statistics  of  crime  in  the 
United  States. 

Anthropology  and  Prehistoric  archseology:  (1)  The  gravels  of  the 
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Delaware  Biv^er  at  TreDtoD,  New  Jersey,  wherein  Dr.  Abbott  had  foand 
paleolithic  implements,  20  pa^es;  (2)  The  stone  age  in  North  America 
divided  into  the  paleolithic  and  neolithic  periods,  as  manifested  by 
sj[)ecimens  in  the  U.  8.  National  Museum  (130  pages,  100  figures). 

Association  FrauQaise:  (I)  The  value  of  Niagara  Falls  as  a  chro* 
Dometer  of  antiquity  (12  pages,  5  figures);  (2)  Instruments  of  hard 
stone  in  America  (14  pages). 

Since  my  return  I  have  completed  a  report  upon  Prehistoric  Anthro- 
pology at  the  Paris  Exposition,  1889,  and  upon  the  International  Con- 
gresses of  Anthropology  and  Prehistoric  Archaeology ;  Criminal  An- 
thropology ;  Hygiene  and  Demography. 

IMPORTANT  ACCESSIONS. 

From  Mr.  U.  de  Morgan,  New  York,  New  York,  was  purchased  a  colleo- 
tioD  of  objects  from  prehistoric  graves  at  or  near  Allah- Verdi,  Armenia, 
including  bronze  necklaces,  bracelets,  buttons,  pins  (plain  and  orna- 
mented), pendant  with  chain  attached,  iron  spear-heads  and  knives, 
sharpening-stones,  shell  beads,  pottery  vessels  (bottles,  urns,  and 
plates),  a  human  skull  and  fragments  of  human  bones;  105  specijnens. 
These  objects  were  discovered  and  excavated  by  Mr.  de  Morgan  in  the 
summer  of  1888,  and  belong  to  the  iron  age  in  Armenia.  (Aces.  22244 
and  22264.) 

J.  P.  Monroe,  Ringgold,  Montgomery  County,  Tennessee^  sent  a 
brass  chain  of  peculiar  manufactare  from  a  mound  in  Montgomery 
Connty,  Tennessee.  The  chain  was  made  of  pieces  of  brass  wire  and 
tabes  alternating  in  the  following  manner:  First,  the  wire,  cut  to  the 
required  length,  was  enlarged  at  each  end ;  second,  a  section  of  the 
tube  was  then,  by  hammering  or  pressure,  closed  around  the  enlarge- 
ment of  the  wire  at  one  end — not  enough  to  prevent  motion  inside  the 
tabe,  but  sufficient  to  stop  its  removal.  Another  wire,  being  inserted 
in  the  opposite  open  end  of  the  tube,  was  made  secure  in  the  same  way. 
This  process  was  continued  until  the  chain  was  of  the  required  length. 
(Aoc  22697.) 

From  Mr.  Monroe's  letter  of  transmittal  I  quote  tlie  following: 

The  moand  in  which  the  chain  was  foand  is  situated  in  the  nortiiern  part  of  Mont- 
gomery Connty,  16  miles  from  Clarksville.  It  is  in  a  large  body  of  timber  and  would 
be  seldom  noticed.  Its  shape  is  oval  and  of  the  followiug  dimensions :  60  by  46  feet 
at  the  base,  16  feet  diameter  at  the  top,  and  10  feet  high. 

When  first  built  the  mound  was  higher  and  not  so  broad  at  the  base,  the  rains  and 
Bnows  of  centuries  having  washed  the  dirt  from  the  top.  Of  course  this  proceeded 
very  slowly,  as  the  sides  are  covered  with  trees  and  undergrowth,  the  oak  trees 
being  from  1  foot  to  2  feet  6  inches  in  diameter.  The  graves  were  arranged  in  the 
r<^galation  way,  i.  e.,  flat  rocks  set  upon  edge,  forming  a  box,  in  which  the  body  was 
laid,  and  other  rocks  (slabs)  placed  across  the  top.  These  were  near  the  surface 
sod  disarranged,  showing  evidently  that  the  mound  had  been  dug  into  before,  and 
also  accounts  for  the  fact  that  no  other  specimens  were  found  associated  with  the 
chain,  except  some  broken  pieces  of  pottery.  The  chain  being  very  small,  was  over* 
looked  by  the  hunters. 
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Mrs.  J.  G.  Braff,  Washingtou,  District  of  Colambia,  sent  a  large 
collection,  principally  from  the  District  of  Oolambia  and  vicinity, 
embracing  paleolithic  implements,  rude  notched  axes,  hammer-stones, 
pestles,  arrow  and  spear-jmiuts,  scrapers,  polished  stone  hatchets, 
drilled  ceremonial  objects,  discoidal  stones,  potstone  vessels,  etc.;  1,487 
specimens.    (Ace.  223U8.) 

This  collection,  which  represents  the  archaeology  of  the  District  fairly 
well,  is  the  result  of  many  years'  work  on  the  part  of  Mr.  BrafiT,  and  the 
specimens  are  labeled  with  great  accuracy  as  to  locality,  date  of  find, 
and  other  facts  which  might  be  of  interest  to  the  stadent. 

The  curator  de[>osited  a  collection  of  archaeological  specimens  ob- 
tained by  him  during  his  visit  to  the  International  Exposition  at  Paris 
in  1S89.  The  greater  portion  consists  of  palsBolithic  implements  of  the 
Chellefen  type,  although  a  number  of  flint-points  and  flakes,  and  a  mass 
of  drift-deposit  containing  flint  implements,  etc.,  were  obtained;  also 
four  jars  in  which  are  exhibited  the  sand  or  gravel  forming  the  differ- 
ent layers  of  the  river  drift  at  Ghelles,  these  last  showing  a  difierence  in 
color  and  fineness  according  to  depth.  In  addition,  a  number  of  paleo- 
lithic implements,  surface-finds,  from  St.  Acheul,  Poitou,  and  Gonssay, 
France,  and  one  each  from  Highfield,  Ightham,  Buley,  and  the  ^^  Stone 
Pits,''  Kent,  England  (B.  Harrison).  The  neolithic  objects  received  in- 
clude flint  cores  and  flakes — some  very  large^from  the  workshops  at 
Grand  Pressigny  and  Posay,  France,  and  from  the  Grotte  de  Ghalear, 
Belgium.  Also  obsidian  cores  from  the  He  de  Milo,  Greece,  and  frag- 
ments of  pottery  from  Russia.  A  bronze  hatchet  and  a  piL'ce  of  copper 
(part  of  an  implement)  from  Peru,  complete  the  list;  99  specimens. 
(Ace.  22523.) 

W.  E.  Meyer,  Garthage,  Tennessee,  gave  a  collection  containing  frag- 
ments of  human  bones,  shell  bea<ls,  fragments  of  shell,  bones  and  teeth 
of  small  animals,  pieces  of  stalagmitic  formation  (f ),  and  flint  chipsfrom 
caves  in  the  vicinity  of  Garthage.  (Ace.  22771.)  In  his  letter  of  trans- 
mittal he  says : 

The  human  bones  were  found  in  a  small  cave  on  a  river  bluff,  the  entrance  to  which 
has  been  nearly  closed  by  rook  falling  from  above.  They  were  scattered  all  throngh 
the  dirt  floor  of  the  cavern  and  had  no  regular  arrangement,  neither  were  they  found 
in  such  positions  as  to  indicate  burial  (at  least  so  it  appeared  to  me).  At  the  farthest 
extremity  of  the  cave  there  is  an  opening  -closed  now — which  communicated  with 
the  top  of  the  bluff.  I  do  not  think  all  of  the  bones  were  washed  in,  for  we  found  a 
few  in  such  positions  that  it  would  seem  impossible.  The  animal  bones  came  from 
another  cavern,  also  on  the  face  of  a  river  bluff,  and  in  the  dirt  floor  at  the  depth 
indicated. 

From  Messrs.  Bangs  &  Go.  (739  and  741  Broadway,  New  York,  New 
York)  the  following  objects  were  purchased  for  the  Musenm :  •  Arrow 
and  spear-points,  scrapers,  knives,  perforators,  large  spade-like  imple- 
ments (chipped),  flint  hatchets — ^somo  with  ground  cutting  edge — ^pol- 
ished hatchets,  grooved  axes  of  hematite,  pierced  tablets,  and  boat- 

*  This  accession  is  part  of  a  collection  placed  on  sale  by  Mr.  Norman  Spang. 
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shaped  articles,  pendants,  drilled  ceremonial  objects,  stone  tabes  and 
pipes,  hematite  mullers,  and  discoidal  stones;  171  specimens  in  alL 
The  localities  where  fonnd  are  indicated  in  all  cases.    (Ace.  22813.) 

S.  Y.  Proadfit,  Falls  Ghnrch,  yirgiui<a,  deposited  a  large  collection 
(2,345  specimens)  from  the  District  of  Colum  oia  and  its  environs,  consist- 
ing of  arrow  and  spear- i>oints,  knives,  rude  implements  (palsBoUthic 
type),  scrapers,  perforators,  hammer-stones,  pitted  stones,  polished 
hatchets,  grooved  axes,  rude  notched  implements,  mortars,  pestles, 
pierced  tablets,  ceremonial  objects,  fragments  of  potsto;ie  vessels,  and 
fragments  of  pottery.  This  collection  is  the  result  of  years  of  work  in 
the  field,  and  is  a  valuable  addition  to  the  Museum,  for  it  represents 
the  arcbseology  of  the  District  of  Columbia  in  a  complete  manner.  (Ace. 
22631). 

Peabody  Museum,  Cambridge,  Massachusetts,  through  Prof.  F.  W. 
Putnam,  sent  in  exchange  a  collection  from  the  ancient  cemetery  and 
ashpits  at  Madisonville,  Ohio,  embracing  stone  hatchets,  hammer  and 
sharpening- stones,  small  rude  implements,  scrapers,  perforators,  and 
arrow-points  of  flint  and  jasper,  clay  vessels,  and  fragments  of  pottery. 
Also  halves  of  the  bone-scrapers  peculiar  to  this  cemetery*,  worked  pieces 
of  antler  (chisels  and  points  of  weapons),  cylindrical  pieces  of  antler, 
burn t  bones,  piece  of  bone  ornamented  with  incised  lines,  bird  bone  show- 
ing method  of  cutting  off  a  bead,  bone  beads  and  points,  bone  splinters — 
loDg,  thin,  and  worked  to  a  point  at  each  end — fish  spines  probably  used 
as  awls,  bones  and  teeth  of  animals,  burnt  corn,  and  a  sample  of  ashes 
from  one  of  the  pits ;  324  specimens.    (Ace.  23111). 

Dr.  Hilbom  T.  Cresson,  No.  224  South  Broad  street,  Philadelphia, 
Pennsylvania,  deposited  palseolithic  implements  found  below  the  sur- 
face in  undisturbed  gravel  at  the  depths  indicated:  quartzite,  Up- 
land, Chester  County,  Pennsylvania,  8  feet ;  quartzite.  Upland,  Ches- 
ter County,  Pennsylvania,  11  feet;  quartzite,  Gray's  Ferry,  Baltimore 
and  Ohio  l^ailroad  cut,  4  feet ;  quartzite,  Gray's  Ferry,  Baltimore  and 
Ohio  Railroad  cut,  6  feet;  quartzite,  Gray's  Ferry,  Baltimore  and  Ohio 
Railroad  cut,  7^  feet ;  quartzite,  Naaman's  Creek  cut,  5|  feet ;  quartz- 
ite, near  Barley's  Bridge  cut,  3^  feet;  quartzite,  Peat  Layer,  near  Dar- 
ley's  Bridge,  diedged,  10  feet;  quartzite,  Naaman's  Creek,  near  Bich- 
mond  Brickyard,  14  feet;  quartzite,  near  Wilmington,  Delaware,  8 
feet;  quartzite,  near  Wilmington,  Delaware,  12  feet;  white  quartz, 
talus,  at  base  of  cut,  Upland,  Chester  County,  Pennsylvania;  argillite, 
talus,  at  base  of  cut.  Carpenter's  Station,  near  Darley's  Bridge,  Balti- 
more and  Ohio  Bailroad;  quartzite,  surface,  Piney  Branch,  District  of 
Columbia,  14  specimens  in  all.  (Ace.  23198.)  These  implements  are 
only  deposited  as  a  loan  by  Dr.  Cresson,  though  1  have  no  doubt  he 
will  permit  them  to  remain  indefinitely.  Although  few  in  number  and 
their  money-value  not  great,  I  can  scarcely  overestimate  their  scientific 
value.  They  are  the  first  implements  found  in  undisturbed  clay  and 
gravel,  independent  of  any  glacial  action,  and  I  see  no  reason  why  they 
are  not  preglacial.    They  correspond  in  appearance  and  industry  with 
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those  which  I  have  been  already  gathering  on  the  surface  throughout 
the  United  States,  and  i  can  only  conclude  that  they  beloug  to  the 
same  epoch. 

L.  H.  Jammes,  Kealmont,  Tarn,  southwestern  France,  sent  a  collec- 
tion of  prehistoric  implements,  ornaments,  etc.,  from  Gambodia,  Indo- 
China.  This  accession  includes  stone  hatchets  (five  of  which  area  tafo», 
a  type  peculiar  to  Indo-Chinu],  gouges,  sling-stones,  pierced  disks,  and 
braeelets  of  stone,  beads  of  bone  and  shell,  a  bone  fishhook,  a  boue 
arrow-point,  a  harpoon,  ear  ornaments  of  pottery,  a  clay  vessel,  frag- 
ments of  pottery,  lower  jaw  and  part  of  human  skull,  pieces  of  a  large 
shell — worked — and  a  mass  of  shell  formation  containing  fragments  of 
worked  bone;  176  specimens.     (Ace.  23024.) 

Duplicate  specimeus  have  been  sent  in  exchange  as  follows: 

To  Edward  Lovett,  West  Burton  House,  Outram  Road,  Croydon, 
England  (07  specimens). 

To  Prof.  Henry  Giglioli,  director  of  the  Zoological  Museum,  Boyal 
University,  Florence,  Italy  (12  si)ecimens). 

To  Frederic  Shounard,  Yonkers,  New  York  (G  specimens). 

To  Mr.  Henry  Balfour,  Anthropological  Department,  Oxford  Univer- 
sity, England  (7  specimens). 

To  Dr.  Paulo  Mantegazza,  professor  of  anthropology,  Florence,  Italy 
(55  specimens). 

The  routine  work  and  the  preparation  of  the  exhibition  and  study- 
series  has  been  carried  on  during  the  past  fiscal  year  upon  the  same 
basis  and  with  the  same  organization  as  in  past  years,  and  as  I  found 
it  when  I  came  into  the  Museum.  All  specimens  received  are  entered 
in  the  catalogue,  giving  all  known  information  concerning  them,  their 
discovery,  locality,  association,  etc  A  catalogue  number  is  given  to 
every  specimen  and  is  painted  upon  the  specimen  itself.  If  there  are 
a  number  of  specimens  of  not  great  importance,  which  correspond  in 
all  general  characteristics,  they  may  be  all  given  the  same  number.  In 
former  years  nothing  but  the  number  was  required;  now  the  State  is 
added,  and  if  the  object  is  a  gift,  the  name  of  the  donor. 

The  record  taken  from  the  monthly  reports  of  this  office  shows  that 
there  have  been  431  letters  written  to  correspondents.  The  letters  and 
reports  written  to  officers  in  the  Museum  is  not  included  in  this  num- 
ber. Since  February,  when  a  record  of  such  matters  was  first  kept, 
2,430  pages  of  type  writing  have  been  written. 

The  general  character  of  the  work  in  this  department  must  necessarily 
be  much  the  same  one  year  with  another.  There  is  the  same  reception 
of  specimens,  their  entering,  numbering,  marking,  and  display.  This 
ye^r  has,  however,  seen  much  work  done  in  addition  to  this.  Al- 
though not  perfected,  we  have  partially  carried  out  the  new  scheme 
of  organization  which  was  advised  by  Dr.  Eau  in  his  last  report,  and 
which  has  been  mentioned  in  all  my  reports  since:  t.  e.,  the  arrange- 
ment of  specimens  according  to  their  geographical  location.    The  sys- 
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tern  adopted  ia  the  early  history  of  the  Maseum  was  to  note  only  the 
State  from  which  the  specimen  came.  The  locality  within  the  State 
was  not  usually  given.  Therefore  we  find  ourselves  hampered  in  mak- 
ing the  geographical  distribution  more  minute  than  by  States,  however 
desirable  this  may  be.  We  may  be  able  to  make  the  distribution  more 
in  detail  which,  while  it  will  entail  much  work  and  require  considerable 
time,  will  be  correspondingly  valaable  when  completed.  It  is  my  pres- 
ent intention  to  pursue  this  scheme  of  localized  distribution  as  far  as 
possible,  so  as  to  include  what  we  may  suppose  to  have  been  the  territo- 
ries occupied  by  one  prehistoric  tribe  or  people  and  to  make  the  bound- 
aries such  as  were  established  by  nature  and  what  we  may  suppoi>e 
divided  the  tribes.  The  intended  units  of  display  will  therefore  include 
the  valleys  of  rivers,  both  sides  of  the  river  being  equally  represented. 
For  example,  the  Susquehanna  River  should  be  represented  as  a  unit 
independently  of  the  boundary  line  of  Maryland  and  Pennsylvania 
which  cross  it;  the  same  with  the  Delaware  Biver  independent  of  the 
boundary  line  between  Pennsylvania  and  Delaware. 

The  dividing  line  between  these  units  might  be  such  natural  obstacles 
as  the  Allegheny  Mountains,  the  Chesapeake  Bay,  etc.,  which  may  be 
sup{M)sed  to  have  served  as  frontiers  of  greater  or  less  obstruction,  and 
so  to  have  divided  the  prehistoric  tribes  or  peoples.  But  this  is  a 
scheme  in  the  indefinite  future,  and  is  liable  to  modification. 

EXHIBITION  AND  STUDY    SERIES. 

The  exhibition  series  is  arranged  in  cases  with  a  view  to  showing  the 
industries  of  prehistoric  man,  divided  according  to  epochs  and  geo- 
graphic location.  The  subject  of  the  division  of  museums  according  to 
the  object  desired  and  the  i^eople  to  be  benefited,  has  been  presented  and 
argued  many  times.  An  exhibition  series  should  be  provided  for  the 
average  visitor  who  has  but  a  few  minutes  to  devote  to  the  display ;  while 
a  study  series  should  be  for  the  student  who  desires  better  instruction  in 
the  scientific  aspect  of  the  case.  This  division  has  never  been  made  in 
my  department  until  the  present  fiscal  year.  I  have  always  recognized 
its  benefit^  even  its  necessity,  and  therefore  determined  that,  laying 
aside  all  other  work,  I  would  arrange  a  series  of  specimens  as  a 
museum  for  exhibition  and  public  instruction.  This  I  have  called  a 
synoptical  case  or  series  of  cases.  I  have  made  use  of  four  double 
sloping-top  cases,  which  placed  end  to  end  make  a  continuous 
series  across  the  hall.  On  the  side  nearest  the  door  and  first  of  ap- 
proach, are  arranged  specimens  from  other  countries  than  America, 
upon  the  farther  side  specimens  from  America.  The  European  speci- 
mens are  divided  according  to  their  respective  ages ;  paleolithic,  neo- 
lithic, and  bronze.  Each  of  these  ages  is  again  divided  into  epochs, 
and  the  epochs  are  divided  into  countries  and  according  to  localities. 
I  do  not  burden  this  report  with  detailed  descriptions  of  these  sub- 
divisions.   Suffice  it  to  say  that  nearly  every  country  in  Europe  is  rep- 
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resented,  as  is  every  epoch  of  prehistoric  mein  iu  that  country ;  and  that 
specimens  of  nearly  every  standard  implement  or  object  tending^  to 
show  the  civilization  of  the  prehistoric  man  of  that  country  and  e[>och, 
are  here  displayed.  The  same  tlii  iig  is  true  with  regard  to  the  other  side, 
which  represents  the  United  States.  I  have  not  trenched  upon  any  of 
the  disputed  questions  concerning  our  prehistoric  races,  and  have  only 
sought  to  divide  the  implements  and  objects  according  to  function  and 
treating  the  United  States  as  a  whole.  I  have  attempted  in  this  case  a 
classification  of  the  stone  urrow  or  spear-heads,  or  knives.  I  have 
sought  to  make  but  few  classes  with  the  lines  deeply  drawn,  so  as  to  be 
easily  recognized  and  the  divisions  well  understood. 

CLASSIFIOA'l  ION  OP  ARROW-HEADS,  OR  SPEAR-HEADS,   OR  KNIVSS. 

LEAF-SHAPED. 

Subclass  A.— Thin  and  finely  chipped  implements  of  the  form  of  a 
laurel  leaf,  elliptical  and  pointed  at  both  ends.  They  correspond  sub- 
stantially with  the  French  Solutreeu  type  of  the  Paleolithic  period  of 
the  Stone  Age. 

Sub-class  B. — These  may  be  thicker  and  ruder  than  Sub-class  A. 
Some  are  more  oval,  and  the  bases  are  not  pointed,  but  are  either 
straight  or  convex.  This  class  includes  the  leaf-shaped  argillite  imple- 
ments found  by  Dr.  Abbott  iu  the  Delaware  gravels  at  Trenton,  New 
Jersey. 

Subclass  C. — Long,  thin  blades,  with  nearly  straight  edges,  more  like 
a  dagger  or  poniard.  The  base  may  be  either  convex,  straight,  or  con- 
cave. Many  of  them  show  traces  of  attachment  to  a  handle  by  means 
of  bitumen  or  gum.    They  are  peculiar  to  the  Pacific  Slope. 

TRIANGULAR. 

This  class  includes  all  forms  approaching  a  triangle,  whether  the 
bases  or  edges  be  convex,  straight,  or  concave.  They  are  without 
stems,  and,  consequently,  without  shoulders,  but  in  some  specimens  the 
concavity  of  the  base  produces  barbs. 

STEMMED. 

This  class  includes  all  varieties  of  stems,  whether  straight,  pointed, 
or  expanding,  and  all  varieties  of  bases  and  edges,  whether  convex, 
straight,  or  concave. 

Sub-class  Ay  lozenge- shaped. 

Sub-class  By  shouldered,  but  not  barbed. 

Sub  class  (7,  shouldered  and  barbed.* 


*  Nearly  all  of  these  convex  bases  are  smooth,  as  though  they  had  beoa  worn.    The 
purpose  or  cause  of  this  is  unknown. 
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PECULIAR  FORMS. 

These  have  such  pecaliarities  as  distingaish  them  from  all  other 
classes,  bat  by  reason  of  their  restricted  number  or  locality  can  scarcely 
form  a  class  by  themselves. 

Sub-class  Af  beveled  edges.  The  bevel  is  almost  always  in  one  di- 
rection. 

SubcUus  B^  serrated  edges. 

Sub-class  C,  bifurcated  stems.    (Other  sub-classes  will  be  added.) 

The  present  state  of  the  coUectiou  is  shown  in  the  following  detailed 
statement: 

Nvmber  of  specimens  in  this  Department 

Broaght  forward  from  last  year 115,651 

Reeeived  during  the  year  ending  Jane  30,  1890 7,205 

Specimens  sent  in  exchange 177 

7,028 

Total 122,671) 

Namber  of  oatalogne  entries  made  daring  the  year 1,483 
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By  Fbedkrick  W.  True,  Curator. 


The  accessioDS  of  the  year  have  been  of  more  than  ordinary  interest 
Among^  exotic  mammals,  the  accession  which  should  be  mentioned  first 
is  a  collection  of  about  ninety  skins  from  Mt.  Kilima-Njaro,  East  Africa, 
made  aud  presented  by  Dr.  W.  L.  Abbott.  The  series  comprises  numer- 
ous antelopes,  including  an  undescribed  species,  (Cephalophus  ^adix 
True),  wart-hogs,  rhinoceros  heads,  buffalo  heads,  and  skins  of  various 
smaller  forms,  such  as  squirrels,  coueys,  and  ground  rats.  The  natural- 
ists attached  to  the  United  States  Eclipse  Expedition  to  Angola,  Africa, 
procured  two  fine  skins  of  the  Bush-buck,  Tragelapkus  grains  (f ),  and 
some  smaller  mammals.  The  Marquis  Doria  forwarded  to  the  Museum 
a  specimen  of  the  exceedingly  rare  African  rodent,  Lophiomys  imhamii^ 
and  a  hundred  bats,  in  alcohol,  for  which  an  equivalent  in  North 
American  bats  is  to  be  returned.  The  trustees  of  the  British  Museum 
presented  13  bats  in  alcohol.  A  small  collection  of  beautifully  prepared 
skins  of  the  small  mammals  of  Hungary  was  presented  by  M.  Louis 
Molnar.  A  skin  of  an  adult  male  lion,  and  a  young  moose,  were 
received  from  the  American  Museum  of  Natural  History,  New  York, 
in  exchange  for  other  specimens.  A  skin  of  the  Yaguaruudi  cat  was 
purchased  from  E.  Gerrard,  Loudon. 

The  group  of  Proboscis  Monkeys,  Naaalis  larvatusj  ordered  from  Mr. 
C.  F.  Adams,  of  Ghampaigu,  Illinois,  was  received  during  the  year. 
Further  reference  to  this  group  will  be  found  on  the  next  page.  A 
number  of  mounted  mammals  were  purchased  from  £.  Deyrolle,  Paris. 

The  American  Museum  of  Natural  History,  New  York,  presented  a 
bust  of  the  chimpanzee  ^^  Growley,"  which  formerly  lived  in  the  Central 
Park  menagerie. 

The  most  notable  North  American  mammals  received  during  the  year 
were:  foar  Bighorn  Sheep,  Ovis  canadensis,  from  Wyoming,  presented 
by  Mr.  W.  T.  Hornaday ;  and  four  Mountain  Goats,  Mcusama  montanaj 
obtained  by  Mr.  O.  B.  Grinnell  in  British  Golumbia,  These  skins  will 
be  made  the  basis  of  two  groups.  Mr.  E.  E.  Thompson  presented  a 
collection  of  small  mammals  of  Ontario,  Ganada,  including  a  serie-s  of 
skins  of  a  black  variety  of  the  Gray  Squirrel.    Dr.  Stejneger  collected  a 
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coDsiderable  Dumber  of  small  mammals  in  Arizona,  and  Mr.  G«  H. 
Towusend  in  the  San  Pedro  Mountains,  Lower  California.  Mr.  L.  Beld- 
ing  presented  a  number  of  small  mammals  from  the  \icinity  of  Lake 
Tahoe,  Nevada.  Similar  material  from  California,  Texas,  and  Colorado 
was  purchased  from  Mr.  C.  K.  Worthen.  A  s«mi-albino  Skunk,  Mephitis 
putoriySj  was  purchased  from  Mr.  J.  C.  Strong,  of  Morantown,  Kansas. 

A  Harbor  Seal,  Phoca  ritulinaj  was  presented  by  Capt.  K.  C.  Joynes, 
keeper  of  the  Hog  Island  life-saving  station,  Virginia.  At  the  request 
of  the  Museum,  Capt.  A.  H.  Myers,  keeper  of  the  Quoddy  Head  Life- 
Saving  Station,  Maine,  procured  excellent  photographs  of  a  little  Piked 
Whale,  Balcenoptera  rostraia^  which  had  been  stranded  in  the  vicinity. 

The  appearance  of  the  exhibition  hall  was  considerably  altered  by  the 
introduction  of  three  large  cases,  intended  for  the  reception  of  groups. 
Three  groups  were  installed  during  the  year,  namely,  those  of  the 
moose,  musk-oxen,  and  proboscis  monkeys.  The  latter,  however,  was 
placed  temporarily  in  the  case  intended  for  the  reception  of  the  Prong- 
horn  Antelope  group,  this  group  having  been  withdrawn  for  alterations. 
The  group  of  moose  is  the  largest,  and,  everything  considered,  the  most 
striking  group  that  has  yet  been  constructed,  and  the  case  containing 
it  is  the  largest  floor  case  in  the  Museum.  The  dimensions  of  the  case 
are  as  follows:  Length,  16^  feet;  breadth,  12^  feet;  height,  11  feet 
Each  side  has  two  sheets  of  glass  only.  The  group  comprises  two  adult 
males,  an  adult  female,  and  a  3'oung  calf.  The  scene  represented  is  a 
Canadian  forest  in  autumn.  The  Musk-ox  group  comprises  three  indi- 
viduals, an  adult  male,  an  adult  female,  and  a  young  male.  These  speci- 
mens have  been  in  the  Museum  for  many  years,  but,  on  account  of  their 
rarity,  were  considered  deserving  of  a  more  prominent  place  than  they 
have  hitherto  occupied.  The  group  of  proboscis  monkeys  comprises 
individuals  of  different  ages  and  both  sexes.  The  specimens  were  ob- 
tained from  and  mounted  by  Mr.  C.  F.  Adams,  who  visited  Borneo  a  few 
years  ago.  The  group  of  Prong-horn  Antelopes,  which  was  exhibited 
last  year,  has  been,  as  already  stated,  withdrawn  temporarily,  for  alter- 
ations and  additions,  but  will  eventually  be  placed  in  the  special  case 
now  occupied  by  the  proboscis  monkeys.  Besides  the  groups,  a  consid- 
erable number  of  single  specimens  were  added  to  the  exhibition  series 
during  the  year.    These  are  as  follows : 


White-handed  Gibbon,  ffylobates  lar, 
Himalayan  Langur,  Semnopithecus  schia- 

taeeua. 
Crested  monkey,  Semnopithecus  criittafua. 
Black-crested  monkey,  Semfiopithecua  me- 

lalaphva. 
Dnsky  monkey,  Semnopithecua  obhcurva. 
Moor  monkey,  Semnopithecua  mawna. 
Ursine  colobns,  Cohhua  urainua, 
Rnsty  colobns,  Colohna  ferrugineua. 
Kirk's  colobns,  Colobua  kirkii. 
Black  monkey,   Cynopitkecua  niger. 


White-nosed  monkey,  Ceroopithecua peiau- 

riata, 
Ashy-blaok  maoaqne,  Macacm  ocreatHa. 
Capuchin  moo  key,  Cehua  capucinua. 
Spider  monkey,  AteUahariUttu 
Spider  monkey,  Atelea  helzebuih. 
Conxio  monkey,  Piihecia  okiropotea. 
Monk  monkey,  Pitkeoia  monackua  (2). 
Red-faced  Uuakari  monkey,  Brachfmnu 

rubicundua. 
Mantled  howler  monkey,  MyceteapaUiatua, 
Black  howler  monkey,  Myoetea  niger. 
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Copper-ooloied  monkey,  CalHthrix  euprea. 
lUiger's  marmoset,  Midas  iUigeri  (2). 
White^footed  marmoset,  Hapale  leucopus. 
Common  marmoset,  Hapale  Jacehut, 
Least  marmoset,  Hapale  pygmma. 
Ocelot,  Feilie  pardaliB. 
Malay  bear,  Ureua  fnalajfanuB, 


Mnsk  deer,  Moeekue  moeehiferue. 
Wart  hog,  Phacoolwerue  tBthiopiciu, 
Capybara,  HydrochoeriM  oapyhara. 
Yellow-footed  pouched  mouse,  Phatcogale 

flaripes. 
Spotted  cuscns,  Phalanger  maoulaiue. 
Black- tailed  wallaby,  if aoroptM  ualabatut. 


Considerable  confasion  existed  in  the  exhibition  hall  dnring  the  in- 
stallation of  the  moose  gronp,  but  a  temporary  re-arraugement  of  cases 
was  made  as  soon  as  practicable.  The  east  wall-case  was  painted  dur- 
ing the  winter^  and  all  the  specimens  therein  have  been  re-arranged. 
Some  annoyance  from  insect-pests  was  encouotered,  but  they  were  de- 
stroyed before  any  considerable  damage  was  done. 

The  hall  is  now  almost  too  full  to  admit  of  a  satisfactory  arrangement 
of  the  material,  and  the  need  of  additional  floor-space  is  very  apparent. 
How  to  find  space  for  the  new  groups  now  in  contemplation  is  a  prob- 
lem not  easily  solved. 

The  card-catalogue  of  the  exhibition  series  was  revised  in  February, 
and  copy  for  a  considerable  number  of  new  labels  was  prepared  for 
the  printer. 

At  the  beginning  of  the  year  covered  by  this  report,  the  experiment 
of  converting  one  of  the  bases  of  the  three-quarter  unit  exhibition  cases 
into  an  insect-proof  storage  case  was  tried,  and  an  order  for  recon- 
strncting  ten  of  tliCRe  cases  was  approved.  The  caseR  were  finished 
early  in  the  year,  but  the  trays  needed  for  them  were  delayed,  and  only 
a  small  portion  could  be  brought  into  use.  Before  the  close  of  the  year, 
however,  it  became  apparent  that  even  this  space  would  not  be  suffi- 
cient, owing  to  the  large  amount  of  material  deposited  by  the  Depart- 
ment of  Agriculture,  and  a  plan  for  building  fifty  additional  one-quarter 
unit  storage  compartments  in  the  south  entrance  was  approved.  The 
work  on  these  cases  was  begun  at  the  close  of  the  year.  For  large 
cases,  four  single  unit  and  one  double-unit  storage  cases  were  con- 
Btrncted  in  the  osteological  hall.  In  the  plan  referred  to,  provision  was 
also  maile  for  an  additional  storage-case  for  the  alcoholic  specimens. 

All  the  small  skulls — those  of  mice,  squirrels,  bats,  shrews  and 
moles — were  put  into  corked  vials  for  security.  Labels  on  specially 
prepared  red  pai)er  were  brought  into  use  for  type  specimens,  of  which 
there  is  a  considerable  number  in  the  collection. 

The  experiments  upon  large  storage-jars,  mentioned  in  the  last  re- 
port, resulted  in  the  adoption  of  spherical  glass-jars,  with  wooden  tops 
and  iron  clamps,  for  the  storage  of  large  alcoholic  specimens.  Six  of 
these  jars  were  brought  into  use  and  others  have  been  ordered. 

The  ordinary  routine  work  was  greatly  increased  by  the  deposit  of  a 
large  amount  of  material  by  the  Department  of  Agriculture.  More  than 
3,100  pieces  belonging  to  this  deposit,  comprising  both  skins  and  skulls, 
were  entered  and  numbered  during  the  year.    In  June  it  was  made  ap- 
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parent  that  tlie  clerical  force  was  insafiScient  to  carry  oa  this  extra 
work  promptly,  and  a  clerk  was  therefore  added.  Ooe  osteological 
preparator  was  engaged  daring  the  year  exclusively  in  cleaning  the 
skalls  belonging  to  this  series,  but  in  spite  of  his  best  efforts,  they  ac- 
cumulated to  such  an  extent  that  it  was  necessary  at  length  to  greatly 
increase  the  force.  During  June,  five  men  worked  upon  this  material, 
either  as  regular  preparators  of  the  Museum  or  by  piece- work. 

The  lack  of  regular  and  continuous  clerical  assistance  during  the  year 
has  delayed  many  important  operations.  Dr.  William  G.  Stimpson,  who 
rendered  efiBcieut  service  for  many  years  as  an  aid,  resigned  and  was 
replaced  by  Mr.  P.  L.  Jouy.  Mr.  Jouy  was  unfortunately  absent  on 
account  of  sickness  on  two  occasions  for  long  periods.  His  place  was 
supplied  on  the  last  occasion  by  a  temporary  assistant.  The  copyist 
also  resigned  and  was  replaced  at  the  end  of  the  year  by  a  clerk,  who, 
as  already  explained,  works  exclusively  upon  the  material  deposited  by 
the  Department  of  Agriculture. 

Orders  were  sent  to  Franz  Sikora  to  procure  certain  mammals  of 
Madagascar,  at  present  wanting  in  the  collection ;  to  Mr.  Charles  Hal- 
lock  to  procure  a  ^^ Brush-deer"  from  Minnesota,  and  to  Mr.  N.  Comeaa 
to  procure  a  series  of  Gray  Seals  in  the  Gulf  of  St.  Lawrence.  None  of 
this  material  was  received  during  the  year.  Messrs.  W.  H.  and  A.  H. 
Brown  were  attached  to  the  United  States  Eclipse  Expedition  to  Angola, 
Africa,  to  collect  mammals  and  other  animals.  The  specimens  received 
from  this  source  have  been  referred  to  on  pp.  102, 103. 

Special  instructions  for  collecting,  and  faunal  lists,  were  made  out  for 
Mr.  Perry,  who  contemplated  making  certain  explorations  in  Honduras ; 
for  Mr.  B.  M.  Erving,  of  Boston,  Massachusetts,  and  for  Mr.  W.  H. 
Brown. 

A  considerable  number  of  specimens  were  sent  out  to  different  insti- 
tutions and  individuals,  as  follows: 

To  be  stadied : 

To  Dr.  J.  A.  Allen,  American  Musenm  of  Natural  History,  New  York ;  1128  skins 

and  58  nkulls  of  chipmunkH,  j|;enu8  Tamias, 
To  Dr.  Harrison  Allen,  Philadelphia,  Pennsylvania;  86  skins  and  al«>holic  speci- 
mens of  bate,  and  8  sknils  of  the  same. 
To  W.  H.  Morrow,  Wilmington,  Delaware;  1  Field-monse  skin. 
To  Mr.  £.  £.  Thompson,  Toronto,  Canada;  2  skins  and  2  skulls  of  rodents. 
In  exchange  for  other  specimens : 

To  Prof.  Robert  Collett,  Christ iania,  Norway ;  1  skin  and  1  skull  of  the  fur-seal. 

Dr.  G.  H.  Merriam  has  repeatedly  examined  the  series  of  North 
American  animals,  and  has  withdrawn  specimens,  from  time  to  time, 
forstudy.  Dr.  E.  A.  Mearns,  U.  S.  Army,  examined  the  series  of  prairie- 
dogs.  The  curator  examined  into  the  characters  of  certain  North 
American  shrews  and  made  notes  upon  them  for  Dr.  O.  £.  Dobson,  of 
England.  Dr.  D.  W.  Prentiss  on  two  occasions  had  the  use  ot  some 
skins  of  ermines  to  illustrate  his  remarks  upon  changes  in  the  color 
of  hair. 
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The  corator  prepared,  and  sabmitted  for  publication,  an  epitome  of 
the  natural  history  of  the  pama,  and  brought  together  a  considerable 
amoant  of  material  for  an  acconnt  of  the  natural  history  of  other  North 
American  cats.  He  also  prepared  a  description  of  the  skeleton  of  the 
rare  dolphin,  Prodeiphinus  longirostris^  and  an  account  of  the  life  history 
of  the  bottle-nose  porpoise.  He  submitted  an  annotated  list  of  the 
mammals  collected  by  the  United  States  Eclipse  Expedition  to  Angola. 
Papers,  based  more  or  less  largely  on  the  Museum  collection  of  mam- 
mals, were  published  during  the  year  by  Drs.  Merriam,  J.  A.  Allen, 
Harrison  Allen,  and  Dobson. 

In  addition  to  his  regular  duties  the  curator  has  served  as  chairman 
of  a  committee  appointed  by  the  Assistant  Secretary  to  consider  the 
subject  of  the  construction  of  a  series  of  base-maps  to  be  used  in  illus- 
tration of  the  auimals,  plants,  ethnological  objects,  etc.,  exhibited  in 
the  Museum.  The  committee  is  constituted  as  follows:  Mr.  Frederick 
W.  True,  chairman ;  Dr.  <>.  T.  Mas^n,  Dr.  Leonhard  Stejneger.  Several 
meetings  were  held  during  the  year,  and  the  practical  couclusious  arrived 
at,  having  been  approved  by  the  Assistant  Secretary,  the  committee 
has  proceedeil  to  supervise  the  construction  of  proper  maps  for  the  pur- 
pose indicated. 

The  condition  of  the  collection  as  a  whole  has  not  changed  materially 
since  the  last  report  The  number  of  specimens  in  the  different  series 
on  June  30,  1890,  was  as  follows : 

Nnmber  of  mounted  skins  in  the  exhibition  series 7U5 

Number  of  skins  in  the  study  and  duplicate  series 4,934 

Number  of  specimens  in  alcohol 3/268 

Received  during  the  year — 

Skins 377 

Specimens  in  alcohol 184 

Skeletons 25 

Skulls ,     *283 

*0f  these,  218  belong  to  skins. 
H.  Mis,  129,  pt  2 13 


REPORT  ON  THE  DEPARTMENT  OF  BIRDS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 

By  Robert  Ridgway,  Curator. 


Speaking  in  general  termsi,  tlio  routine  work  has  consisted  of  the 
asnal  duties  of  receiving,  unpacking,  cataloguing,  identifying,  labeling 
and  storing  specimens ;  corresi>oudence ;  supervision  of  the  taxidermist 
and  his  assistant,  and  of  the  carpenter  engaged  in  remodeling  the  exhi- 
bition cases ;  re-arranging  the  mounted  collection  as  the  cases  became 
ready  for  their  reception ;  fastening  label  clasps  to  the  stands  of  the 
mounted  collection  and  attaching  printed  labels  thereto,  and  numerous 
other  matters,  the  mention  of  which  would  render  this  report  tedious. 

The  number  of  specimens  added  to  the  collection  during  1889-'90  is 
considerably  less  than  in  lS88-'89;  but  this  is  rather  a  cause  for  con- 
gratulation,  the  cabinets  being  already  overcrowded.  A  list  of  the 
principal  accessions  of  this  department  will  be  given  in  full  further  on. 

The  character  of  routine  work  in  the  arrangement  and  classi  Heat  ion 
of  the  collection,  and  in  the  preparation, of  the  exhibition  and  study 
series,  may  be  briefly  summarized  as  follows : 

Nothing  has  been  done  with  the  study  series,  this  work  being  neces- 
sarily deferred  till  new  cases  are  received.  The  exhibition  series  has 
been  very  greatly  improved,  only  five  cases  and  four  wall-cases  remain- 
ing to  be  arranged,  two  of  the  latter  not  having  yet  been  remodeled, 
while  the  former  were  completed  by  the  carpenter  and  painter  during 
the  curator's  absence  from  Washington.  These  cases  will  be  taken  in 
band  at  the  earliest  date  practicable,  and  it  is  hoped  that,  excepting  the 
wall-cases,  two  of  which  are  to  hold  a  special  exhibit  not  yet  perfected, 
while  the  other  two  are  yet  to  be  remodeled  by  the  carpenter,  these 
ca^es  will  be  put  in  order  within  the  next  four  weeks. 

Among  special  researches  prosecuted  upon  material  belonging  to  the 
department  may  be  mentioned  the  working  up  of  the  extensive  col- 
lection made  on  the  Galapagos  Islands  and  in  other  parts  of  Tropical 
America  by  the  naturalists  of  the  AWatrosSj  the  results  of  which  were 
published  in  the  Proceedings  of  the  Museum,  Vol.  xii,  pp.  101-139;  an 
extensive  collection  of  Costa  Bican  birds,  submitted  for  the  purpose  by 
the  director  of  the  Costa  Rica  National  Museum ;  •  a  careful  revision  of 
the  very  difficult  Dendrocolaptine  f^auemj  Xiphocolaptes  and  SclerurusA 

•  Proceedings,  xi,  pp.  537-546.  t  Proceedi»g«»  xu,  pp.  1-31. 
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Dr.  Stejiieger  bas  continued  his  important  investigations  on  birds  of 
Japan  and  the  Hawaiian  Islands,  and  has  also  contributed  a  valuable 
paper  on  the  extinct  Pallas  Cormorant  of  Bering  Island.  Other  per- 
sons, both  in  the  United  States  and  in  Europe,  have  used  extensively 
material  belonging  to  the  department  in  their  special  work  or  researched, 
particular  reference  to  these  authors  and  their  subjects  being  made  in 
the  Bibliography. 

In  addition  to  researches  the  results  of  which  have  been  published, 
the  curator  has,  as  time  could  be  spared,  been  engaged  in  the  prepara- 
tion of  manuscript  for  two  Museum  publications,  designed  as  hand- 
books of  reference  to  the  exhibition  collection,  which  are  designed  to, 
and  it  is  hoped  will,  meet  a  popular  want.  These  hand-books  pertain 
to  the  humming-birds  and  the  game-birds,  respectively.  The  former  is 
published  in  thi^  volume  as  a  special  paper  in  section  in.  Much  work 
has  been  done  on  the  latter,  about  270  pages  of  copy  having  been  writ- 
ten, and  it  will  be  finished  as  soon  as  it  is  practicable  to  do  so,  the  very 
numerous  duties  of  the  curator  prohibiting  continuous  work  on  them 
for  any  considerable  time. 

The  present  state  of  the  collection  is  satisfactory,  except  as  regards 
arrangement,  which,  however,  can  not  be  remedied  until  new  cabinets 
are  i>rovided.  The  skin  collection,  both  study-series  and  duplicate 
series,  urgently  requires  re-arrangement,  which  will  be  commenced  as 
soon  as  the  necessary  cabinets  are  received. 

The  mounted  collection,  so  far  as  arranged,  is  in  excellent  condition 
as  regards  the  preservation  of  the  specimens,  and  is  fairly  satisfactory 
in  arrangement.  The  present  arrangement,  however,  is  only  temporary, 
and  will  be  revised  after  the  provisional  re-arrangement  has  been  com- 
pleted. Nine  and  one-half  cases  altogether,  including  wall-ca8es,  are 
yet  to  be  arranged,  and  the  curator  hopes  that  he  will  be  able  to  resume 
that  important  part  of  his  work  very  soon. 

The  number  of  specimens  in  the  skin  collectiou  can  be  only  approxi- 
mately given,  it  being  impracticable  at  the  present  time  to  make  aa 
actual  count.  Taking  the  estimated  number  of  hist  year  as  a  basis, 
and  applying  the  same  method  to  estimating  the  increase  of  this  year, 
the  total  number  of  specimens  in  the  collection  of  the  Department  of 
Birds  at  the  end  of  June,  1890,  is  about  as  follows: 


Reserve  skin  Bcriea  .. 
DupHoate  skin  series 
Exhibition  series 


1888-'80. 

1888-*90. 

locrease. 

45,450 

46,543 

1,084 

6,756 

6,543 

6,714 

*7, 133 

1419 

213 


*  By  actual  connt. 

tParii  of  specimens  mounted  during  latter  part  of  1888- '68,  but  not  in  cases  when  connt  for  the  year 
was  made. 

The  last  entry  m  the  catalogue  in  June,  1889,  is  116,630;  the  last  one  in 
June,  1890,  is  118,369;  the  total  additions  during  the  year  numbering 
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1,730,  thongh  after  dedactiDg  the  559  specimens  exchanged,  the  net  in- 
crease is  onl3'  1,171  specinieus. 

A  tabulated  statement  of  the  taxidermic  work  accomplished  for  this 
department  is  here  presented  : 
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Birds  monnt«d 

310 

Moonted  birds  repaired 

83 
13 

ICoimted  birdii  made  over  into  skins. ...... 

3 
10 

1 
26 
10 
33 
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22 

11 

If oant^d  binis  pnt  on  new  stands  

30 

16 

19 

15 

26A 

Skins  deaiMd  and  made  over 

10 

12 

54 

57 
14 

89 

ITew staodii made  up ..... 

19 

122 

7 

.... 

2 

2 

8 
•294 

17 

8 

.... 

185 

Keats  mounted 

294 

Keats  wired  and  hang  in  cases. 

... 

17 

The  following  is  a  list  of  the  principal  or  more  important  accessions  during  the 

fiscal  year  ISdif-IK): 

From  L.  Belding,  Stockton,  California,  7  specimens,  4  species,  from  California,  in- 
cluding an  example  of  tbe  recently  descri  bed  Tardus  sequoiensiSf  Beld i ng.     (Gift. ) 

From  R.  W.  Sbufeldt,  Tacoma  Park,  District  of  Columbia,  L  specimen  of  Junco 
kyemalis  akufeldii,  from  Fort  Wingate,  New  Mexico.     (Exchange.) 

From  T.  Mcllwraitb,  Hamilton,  Ontario,  Canada,  4  specimens,  4  species,  from  British 
Colombia.    (Exchange.) 

From  B.  Mw  Hay  ward,  Middlebnry,  Vermont,  12  specimens,  10  species,  from  Monterey, 
Mexico.    (Exchange  for  naming  collection.) 

From  Lfonis  MolDar,  Molna  Szecsod,  Hungary,  86  specimens,  71  species,  from  Hun- 
gary.    (Exchange.) 

From  Valdemar  Knndsen,  Kanai,  Sandwich  Islands,  48  specimens,  19  species,  from 
Kauai.    (Gift.) 

From  R.  Ridgway,  U.  S.  National  Museum,  45  specimens,  37  species,  chiefly  from 
Laurel,  Maryland.     (Gift.) 

From  C.  J.  Mayuard,  Newtouville,  Massachusetts,  5  specimens  of  Sula  coryif  from 
Little  Cayman,  West  Indies.    (Purchased.) 

From  Dr.  E.  Rey,  Leipsic,  Germany,  4  specimens,  3  species,  from  Syria  and  Canary 
Islands.    (Purchased.) 

From  Colonial  Museum,  Demerara,  British  Guiana  (through  J.  J.  Quelcli,  Curator), 
4  skins  and  6  alcoholic  specimens  of  the  young  of  the  Hoatzin  {Opiathoeomus  oris- 
1aiv$). 

From  Dr.  E.  Rey,  Leipsic,  Germany,  d  specimens,  same  number  of  species,  from 
Siberia,  etc.,  all  except  two  new  to  the  collection.    (Purchased.) 

From  A.  Boucard,  Paris,  France,  7  specimens,  same  number  of  species.  Birds  of  Para- 
dise, all  new  to  the  collection.    (Purchased.) 

From  L.  Stejneger,  Flagstaff,  Arizona,  10  specimens,  9  species,  from  Arizona.  (Col- 
lected for  the  Mnsenm.) 

From  L.  Stejneger,  19  specimens,  17  species,  from  Arizona ;  17  specimens,  17  species, 
from  New  Mexico.     (Collected  for  the  Museum.) 

From  Valdemar  Knndsen,  Kekaha,Waiawa,  Hawaiian  Islands,  2  specimens  of  Bui  wer's 
Petrel  (Bulweria  bulweri)^  from  the  Sandwich  Islands.  (New  to  the  Hawaiian 
fauna.)    (Gift.) 

From  Dr.  C.  H.  White,  U.  S.  Navy,  9  specimens,  6  species,  from  Samoa.    (Gift.) 

From  R.  M.  McFarlane,  Uudsons  Bay  Company,  10!i2 specimens  from  British  Columbia. 
A  valuable  collection^  as  extending  the  range  of  many  species.    (Gift.) 
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From  Leverett  M.  Loomis,  CheBter,  South  Carolina,  7  specimens,  5  species,  from  Soaih 
Carolina.    (Gift.) 

From  American  Museum  of  Natural  History,  New  York  City,  212  specimens,  6S  spe- 
cies, from  Arizona.    (Exchange.) 

From  Leonhard  Stejneger,  Smithsonian  Institution,  8  specimens,  7  species,  from  Ari- 
zona and  New  Mexico.    (Collected  for  the  Museum.) 

From  Leverett  M.  Loomis,  Chester,  South  Carolina,  33  specimens,  11  species,  from 
South  Carolina.    Five  accessions.    (Gift.) 

From  Frank  Burns,  Bristol,  Florida  (U.  S.  Geological  Survey),  1  Ivory-billed  Wood- 
pecker, and  1  Pileated  Woodpecker,  in  the  flesh,  from  Florida.  (Purchased  for 
the  Museum.) 

From  A.  Boucard,  Paris,  France,  1  specimen  of  the  Magnificent  Rifle  Bird  (Craspedo- 
phora  magnifioa),  from  New  Guinea.    (Purchased.) 

From  R.  Ridgway,  Smithsonian  Institution,  1  specimen  of  Greater  Snow  Goose  (CA€ii- 
hyperbareua  nivalis)^  in  the  flesh.   (Purchased  for  Museum  in  Washington  market.) 

From  R.  Ridgway,  Smithsoniau  lustitution,  26  specimens,  9  species,  chiefly  from 
Maryland.    (Gift.) 

From  R.  Ridgway,  Smithsonian  Institution,  2  wild  turkeys  (Meleagris  gallapavo), 
purchased  in  the  Washington  market.    (Two  accessions.) 

From  Dr.  S.  J.  Call,  Paso  Robles,  California,  50  specimens,  27  speoies,  from  Alaska. 
(Gift.)    (Through  Mr.  H.  W.  Elliott.) 

From  Dr.  Wm.  C.  Avery,  Greeusborough,  Alabama,  12  skins  of  Quiscalus,  from  Ala- 
bama.   (Gift.) 

From  George  B.  Sennett,  Erie,  Pennsylvania,  1  specimen  of  Tkryothonu  ludovidanus 
lomitensiSt  new  subspecies,  from  Texas.    (Exchange.) 

From  A.  Nehrkorn,  Riddagshausen,  Braunschweig,  Germany,  5  specimens,  5  species, 
from  Palawan.    (Exchange. ) 

From  U.  S.  Fish  Commission  (through  Col.  Marshall  McDonald,  Commissioner),  226 
specimens  from  islands  off  western  Mexico,  California,  etc. 

From  James  T.  Jones,  Washington,  District  of  Columbia,  1  Double-breasted  Cormorant 
{Phalacrocorax  dilaphua),  from  Potomac  River.    (Gift.) 

From  Dr.  James  Rodman,  Lexington,  Kentucky,  1  Superb  Bird  of  Paradise  (JLopftoriiia 
8uperha)f  from  New  Guinea.    (Purchased.) 

From  George  Marshall,  Laurel,  Maryland,  1  female  Mallard  Duck  (Anns  hoschaa),  from 
Laurel,  Maryland.    (Gift.) 

From  Dr.  Joseph  L.  Hancock,  Chicago,  Illinois,  14  specimens,  14  species,  from  India. 
(Gift.) 

From  Rev.  George  B.  Winton,  San  Luis  Potosi,  Mexico,  4  specimens,  3  species,  from 
San  Luis Potosi.    (Gift.) 

From  Ernest  £.  Thompson,  Toronto,  Canada,  15  specimens,  8  species,  from  Ontario. 
(Exchange  for  courtesies.) 

From  Dr.  Juan  Gundlach,  Havana,  Cuba,  18  specimens,  9  species,  from  Cuba.    (Gift.) 

From  Z.  D.  Oilman,  Washington,  District  of  Columbia,  1  Bald  Eagle,  in  the  flesh,  from 
Prince  George's  County,  Maryland.     (Gift.) 

From  H.  K.  Coale,  Chicago,  Illinois,  1  Broad-winged  Hawk  with  well-developed  toe 
and  claw  growing  from  the  thigh.    (Gift.) 

From  George  Ma^^shall,  Laurel,  Maryland,  1  male  Mallard  and  1  male  Hooded  Mer- 
ganser, in  the  flesh,  from  Laurel,  Maryland.    (Gift.) 

From  Dr.  W.  C.  Rives,  Newport,  Rhode  Island,  2  skins  of  Vireo  aolittu'tua  altkolaf 
from  Whitetop  Mountain,  Virginia;  new  to  the  collection.    (Gift.) 

From  Dr.  W.  L.  Abbott,  Zanzibar,  Africa,  577  specimens  (number  of  species  not  yet 
determined) from  the  region  about  Kilima-Njaro,  East  Africa.    (Gift.) 

From  Government  of  Nicaragua,  9  specimens,  9  species,  from  Nicaragua.     (Gift.) 

From  Dr.  Alfred  Dog^s,  Guanajuato.  Mexico,  4  specimens,  4  species,  from  Mexico.  (Gift.) 

From  Dr.  James  C.  Merrill,  U.  S.  Array,  Fort  Reno  Indian  Territory,  4  specimens,  3 
species,  from  Indian  Territory.     (Gift.) 


REPORT  ON  THE  DEPARTMENT  OF  BIRDS'  EGGS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Cbab.  £.  Bkndire,  U.  S.  A.,  Honorary  Curator, 


The  Toatine  work  has  been  as  follows :  Taking  the  measurements  of, 
numbering,  and  arranging  739  specimens;  relabeling  and  airanging 
])art  of  the  reserve  series  of  eggs,  after  the  check-list  of  the  American 
Ornithologists  Union;  revising  and  arranging  in  numerical  order  a 
large  number  of  register  sheets ;  and  determining  the  average  meas- 
urements of  each  genus  thereon  recorded. 

In  addition  to  the  routine  work,  I  have  been,  and  am  at  present,  en- 
gaged in  writing  a  work  on  the  <*Life  Histories  of  North  American 
Birds,''  with  especial  reference  to  their  breeding-habits  and  eggs.  Some 
80  species  have  already  been  written  up,  and  the  manuscript  for  vol- 
ume I  will  be  ready  by  January  1, 1891. 

The  following  important  accessions  were  received  during  the  year : 

From  Lieat.  H.  C.  Bensou,  U.  S.  Army,  Fort  Stanton,  New  Mexico,  3  eggs  of  Cyanodtta 

sUUeri  macrohpha  (Baird).     (Gift.) 
From  Lieat.  M.  H.  BiA-nam,  U.    S.  Army,  Marathon,  Texas,  12  eggs  of  CalHpepla 

oquamaia.    (Gift.) 
I^Yom  Dr.  C.  Hart  Merriam,  Washington,  District  of  Colnmhia,  4  egga  of  Piooides 

aaterieanus,    (Gift.) 
From  Mr.  Herbert  Brown,  Tncson,  Arizona,  a  handsome  series  of  selected  eggs  from 

Arizona,  containing  21  sets  of  Harporhynchus  ourvirostriB  palmeri,  and  others 

equally  interesting.    (Gift.) 
From  Mr.  R.  MacFarlane,  chief  factor  of  the  Hadsons  Bay  Company,  an  exceedingly 

Yalnable  collection  of  nests  and  eggs,  made  near  Fort  St.  James,  New  Caledonia 

District,  including,  among  many  others,  snch  rare  eggs  as  those  of  Dendragapua 

frankUni,  TotanuB  meHanoleueiu,  Junoo  oregonus  Bhufeldti,  Empidonax  kammondi, 

and  others  equally  rare.    (Gift.) 
From  Mr.  Denis  Gale,  Gold  Hill,  Boulder  County,  Colorado,  a  beauti  fully  prepared 

lot  of  nests  and  eggs  from  Colorado,  all  important  acquisitions;  among  them 

1  set,  4  eggs  of  Megasoops  aaio  maxwellice  ;  1  set,  3  eggs  of  NjtetaU  aoadia  ;  1  set,  4 

eggs  of  Faloo  peregrine  anatum;  1  set,  3  eggs  and  nest  of  Contapua  horoalia  ;  1  set, 

4  eggs  and  nest  of  Empidonax  diffioilia  ;  1  set,  4  eggs  and  nest  of  Cyanoeitta  stelleri 

macrolopka,  and  others.    (Gift.) 
From  Mr.  A.  M.  Ingersoll,  San  Diego,  California,  3  eggs  and  nest  of  Ammodramiia 

bMingi.     New  to  the  collection.     (Gift.) 
From  Mr.  A.  W.  Anthony,  San  Diego,  California,  1  set,  3  eggs  of  Pelecanua  oalifornicuB 

New  to  the  collection.    (Gift.) 
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From  Mr.  WiHtaiii  Brewster,  Cambni1<;e,  M.-issaclinsetts,  1  i^p^g  oacli  of  Tympanuchus 

capidOf  iiiii  Colnmba  fanciala  vioaccn,  both  very  rare  »nd  uow  to  tbe  collection. 

(Gift.) 
From  Mr.  L.  liebling,  Stockton,  California,  nest  and  3  eggs  of  Contopua  horealia;  nest 

and  2  eggs  of  Ammo(iramu8  beldingi;  botb  rare  and  desirable  additions.     (Gift.) 
From  Mr.  J.  F.  Menge,  near  Fort  Tbompson,  Florida,  I  nest  of  Boatrahamus  sociahilia. 

New  to  the  collection.    (Gift.) 
From  Assistant  Surgeon  J.C.Merrill,  U.  S.  Army,  Fort  Reno,  Indian  Territory,  14 

eggs  of  Tjfmpanachus  amerieanuSf  and  a  number  of  others.     (Gift.) 
From  Mr.  R.  B.  McLaughlin,  Statesville,  North  Carolina,  2  nests  and  8  eggs  of  Fireo 

aoliiariua  alticola  (Brevr fit.).    New  to  the  collection.    (Purchased.) 
From  Mr.  J.  W.  Southwick,  Providence,  Rhode  Island,  1  nest  and  3  eggs  of  Piranga 

hepatica.   New  to  the  collection.     (Purchased.) 
From  Mr.  J.  F.  Menge,  near  Fort  Thompson,  Florida,  6  ej^gs  of  Speolyto  ennictilaria 

floridana.    (Purchased.) 

During  the  year  ninety-nine  nests  have  been  received,  many  of  wLich 
are  rare. 

Tbe  following  statement  shows  the  condition  of  the  collection  at  the 
present  time: 

Number  of  specimens  in  North  American  reserve  series 31.287 

Nnmber  of  specimens  in  North  American  duplicate  •series 11,548 

Number  of  specimens  iu  North  American  series  on  exhibition 1, 41)1 

Total 44,3.'6 

Nnmber  of  species  in  North  American  series 749 

Number  of  specimens  in  foreign  reserve 4,193 

Nnmber  of  specimens  in  duplicate  series 231 

Total 4,421 

Number  of  species  in  foreign  series 611 

Number  of  nests  in  reserve  series 2,256 

Number  of  nests  on  exhibition 235 

Current  number  last  entry,  June  30, 1889 23,765 

Current  nnmber  last  entry,  June  30,1890 24,004 

Total  number  of  entries 239 

Two  papers  were  published  during  the  year  in  <'  The  Auk."  These  are 
noticed  in  the  Bibliography  (section  ly). 


REPORT  ON  THE  DEPARTMENT  OF  REPTILES  AND  BATRACHIANS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  LsoNHARD  Stbjnbgrr,  Curator, 


The  reorgaaization  of  the  department  and  overhauling  of  the  reptile 
collectioD,  began  daring  the  year  I888-'89|  has  been  continued,  except 
during  an  interval  of  three  months,  in  which  the  curator  was  absent  on  a 
collecting  trip  in  the  West,  and  the  daily  routine  work  of  the  department 
was  consequently  suspended.  As  the  curator  was  without  an  assist- 
ant u2ost  of  the  time,  the  work  has,  of  necessity,  been  of  slow  progress, 
the  more  so  since  the  collection  had  to  be  moved  into  new  quarters. 
As  these  are,  however,  commodious  and  healthy,  the  future  work  of  the 
the  department  may  be  expected  to  progress  more  rapidly. 

The  removal  of  the  North  American  lizards  into  the  new  quarters,  and 
their  installation  on  the  shelves,  was  completed  during  the  year,  and 
this  part  of  the  collection  catalogued  and  counted.  The  total  number 
of  the  identified  specimens  of  the  reserve  series  of  North  American 
lizards  was  2,752.  Several  genera  had  to  be  worked  up  monograph- 
ically,  in  order  to  settle  many  intricate  points  of  identification  and 
noQienclature ;  while  in  others,  the  arrangement  is  only  provisional  until 
the  whole  subject  can  be  investigated. 

Qaite  a  number  of  interesting  collections  were  received  during  the 
year,  the  total  number  of  specimens  entered  being  705.* 

Foremost  in  importance  among  these  is  the  collection  of  reptiles  and 
batrachians  made  by  Dr.  G.  Hart  Merriam  and  his  assistants  during 
the  summer  of  1880,  while  engaged  in  an  exploration  of  the  fauna  and 
flora  of  the  San  Francisco  mountain  plateau,  Arizona,  a  part  of  the 
general  biologic  survey  of  the  country  undertaken  by  the  U.  S.  Depart- 
ment of  Agriculture.  The  curator  has  already  reported  in  detail  upon 
this  collection,  and  the  report  is  now  going  through  the  press. 

The  U.  S.  Fish  Commission  has,  as  usual,  added  materially  to  the 
collections  of  this  department,  the  contribution  this  year  being  128 
specimens,  collected  partly  by  the  naturalists  attached  to  the  steamer 
AlbatrosSj  and  partly  by  Dr.  D.  S.  Jordan  and  his  assistants.  The 
AlbatroM  collections  were  made  chiefly  in  the  islands  off  the  coast  of 


•The  number  entered  in  188d-'89  was  784;  in  ld87^»68,  19;  in  1886-'87,  138. 
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Lower  California.  They  contain  many  rare  species,  and  Mr.  Charles  H. 
Townsend,  resident  naturalist  of  the  Albatrogs,  has  made  a  special  report 
upon  them,  which  will  soon  be  published. 

Quite  a  number  of  specimens  were  received  from  the  naturalists 
attached  to  the  United  States  Eclipse  Expedition  to  West  Africa  in  1889. 
This  collection  was  not  in  a  very  satisfactory  state  of  preservation,  and, 
since  the  collections  were  made  under  apparently  unfavorable  circum- 
stances in  localities  already  more  or  less  explored,  they  could  hardly  be 
expected  to  contain  many  novelties. 

Among  the  many  other  contributors,  the  following  deserve  special 
mention:  Herbert  Brown,  Tucson,  Arizona;  G.  H.  Bagsdale,  Cook 
County,  Texas ;  J.  F.  Le  Baron,  San  Juan,  Nicaragua ;  Capt.  W.  L.  Car- 
penter, U.  S.  Army,  Fort  Whipple,  Arizona;  Julius  Hurter,  St.  Louis, 
Missouri ;  Dr.  W.  L.  Abbott,  Zanzibar,  East  Africa ;  Prof.  O.  B.  John- 
son, Seattle,  Washington. 

During  a  three  months'  trip  to  Arizona,  New  Mexico,  and  Texas,  the 
curator  collected  a  number  of  reptiles,  chiefly  lizards,  and  also  a  number 
of  birds  and  mammals.  In  spite  of  the  lateness  of  the  season — from 
September  to  November — ^interesting  material  was  brought  home,which, 
when  fully  worked  up,  will  add  considerably  to  our  knowledge  of  the 
geographical  distribution  of  the  western  species. 

In  addition  to  the  ordinary  routine  work,  consisting  in  caring  for, 
registering,  identifying  and  labeling  the  new  accessions,  much  time 
has  been  spent  in  correcting  and  verifying  the  records  of  the  collections 
already  at  hand.  Moving  the  collection  from  the  old  quarters  in  the 
basement  to  the  new  ones  in  the  top  rooms  of  the  south  tower,  Smith- 
sonian building,  has  also  consumed  considerable  time,  as  the  opportunity 
was  improved  to  re-catalogue  the  collection  as  the  jars  were  placed  ia 
the  new  cases.    This  work  is  not  yet  completed. 

A  great  improvement  in  the  storing  of  the  specimens  has  been  effected 
during  the  year.  The  new  quarters  have  been  fitted  with  unit  cases 
which  take  the  standard  museum  drawers. 

The  new  accessions  have  not  been  distributed  between  the  <' reserve 
series"  and  the  *<  general  series,"  for  the  reason  that  such  a  division  of 
the  material  can  only  be  made  when  the  whole  collection  has  been 
worked  up.  The  status  of  North  American  herpetology  at  the  pres- 
sent  date  is  so  unsettled  that  in  most  cases  it  is  impossible  to  tell 
whether  a  specimen  is  a  duplicate,  or  whether  it  may  not  be  of  extreme 
importance  when  the  matter  is  thoroughly  investigated.  It  seems  prob- 
able that  in  the  near  future,  new  views  and  new  methods  in  the  treat- 
ment of  the  geographic  distribution  and  the  systematic  technicalities 
will  be  tested,  and  a  separation  as  alluded  to  must  therefore  now  be 
regarded  as  premature  and  unwise.  It  has,  consequently,  been  deemed 
inexpedient  also  to  make  too  great  inroads  on  the  so-called  duplicates 
of  the  '^  general  series  "  for  distribution,  as  it  is  extremely  probable  that 
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it  contaiiiR  some  very  valuable  material  which  shoald  not  be  disposed 
of  antil  utilized. 

Dr.  6.  Baar,  late  of  Yale  College,  was  given  an  opportunity  to  work 
up  the  collection  of  Gheloniaus,  with  special  reference  to  the  North 
American  species.  He  left  Washington,  however,  before  the  task  was 
completed. 

The  curator  has  made  special  researches  during  the  year  into  the  geo- 
graphic distribution  of  the  reptiles  and  batrachians  of  the  south- 
western territories  of  the  United  States.  A  few  of  the  results  of  these 
studies  are  embodied  in  the  report  he  made  upon  the  collections  brought 
home  by  Dr.  C.  Hart  Merriam,  from  the  San  Francisco  mountain 
plateau,  Arizona.  He  has  also  submitted,  for  publication  in  the  Pro- 
ceedings of  the  National  Museum  several  miuor  papers  describing  a 
namber  of  new  species,  as  well  as  a  new  genus,  of  North  American 
snakes  (Phyllarhynehm  browni  n.  g.  and  sp.)  besides  a  more  extensive 
memoir  treating  of  the  individual  variation  in  the  genus  Oharina. 

The  assistant,  formerly  connected  with  the  department,  resigned  his 
position  in  the  early  part  of  the  year,  and  the  curator  has  since  per- 
formed all  the  various  duties  without  any  aid,  save  that  of  some  laborers 
in  carrying  the  jars  from  the  basement  to  the  present  office.  As  a  re- 
sult, it  has  been  impossible  to  institute  a  detailed  count  of  the  collec- 
tion. The  following  estimate  of  the  number  of  specimens  is  based  upon 
that  of  last  year  by  adding  the  number  of  entries  catalogued  during 
the  present  year  and  deducting  those  which  have  been  disposed  of  in 
exchange  or  transferred  to  the  Department  of  Comparative  Anatomy. 
According  to  this  estimate  the  status  of  the  collection  on  June  30, 1890, 
is  as  follows : 

Speolmeoa. 

BeseTve  aeries 13,^0 

Duplicate  series 8,758 

Uoaasorted  and  exotics 6,313 

Total 29.041 

The  last  catalogue  entry  in  June,  1889,  was  15,523;  and  in  June,  1890, 
16,228. 


REPORT  ON  THE  DEPARTMENT  OF  FISHES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Tarletox  H.  Bean,  M.  D.,  Honorary  Curator. 


Under  iostractions  from  the  IT.  S.  Oommissioner  of  Fish  and  Fish- 
eries, I  left  Washington  on  the  19th  of  Jane,  1889,  for  Alaska,  to  ex- 
amine and  report  upon  the  condition  of  the  salmon  rivers  and  fisheries 
of  that  territory.    This  investigation  covered  a  period  of  several  months, 
and  I  did  not  return  to  Washington  until  October  13.    After  my  return 
I  prepared  a  report  covering  170  manuscript  pages,  which  will  be 
printed  by  order  of  Congress,  as  a  House  document.    The  general  rou- 
tine work  of  the  department  was  carried  on  by  my  assistant,  B.  A. 
Bean,  alone,  until  January  1,  1890,  when  the  force  of  the  office  was 
increased  by  the*appointment  of  A.  S.  Herr,  as  skilled  laborer.    On 
February  1,  the  work  of  picking  out  duplicates  and  disposing  of  worth- 
less material  was  begun.     A  series  of  east  coast  fishes  was  sent  to  the 
Boston  Society  of  Natural  History.    Hundreds  of  specimens  have  been 
selected  for  distribution  to  other  museums,  and  much  bad  matter  has 
been  cleared  out,  thus  relieving  the  overcrowded  shelves.    As  this 
work  progresses,  the  collections  are  receiving  attention  generally.    Tin- 
tags,  labels,  and  alcohol  are  supplied  where  needed.    A  full  series  of 
each  species  firom  a  locality  is  kept,  and  great  care  is  being  taken  to 
reserve  enough  for  the  needs  of  the  Museum. 

ACCESSIONS. 

The  total  number  of  accessions  during  the  year  is  38,  several  of  which 
are  large;  notably,  a  box  from  Switzerland  containing  45  species,  rep- 
resented by  89  specimens.  A  very  large  collection  of  Pacific  fishes 
from  Galapagos  Islands,  Panama,  etc.,  collected  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  in  1888,  has  been  received.  This  collection 
contains  numerous  types  of  new  species,  papers  upon  which  have  been 
published  in  the  Proceedings  of  the  U.  S.  National  Museum.  A  collec- 
tioQ  of  South  American  Siluraids  was  received  from  the  Museum  of  Com- 
parative Zoology,  of  Cambridge,  Massachusetts.  Many  of  these  were 
desiderata.  A  series  of  the  fishes  collected  in  the  Yellowstone  Park  dur- 
ing September  and  October,  1889,  was  received  from  the  U.  S.  Fish  Com- 
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iDisciion.  A  large  collection  of  British  Columbian  and  Alaskan  species, 
collected  by  the  steamer  Albatross^  was  also  received  from  the  U.  S. 
Fish  Commission,  as  well  as  a  type  series  of  fishes  collected  in  Colo- 
rado, Utah,  and  Kansas,  in  the  summer  of  1889,  by  Dr.  D.  S.  Jordan  and 
party.  A  small  collection  of  Mexican  fishes,  containing  a  new  species 
of  Algansea,  was  received  from  Prof  A.  l)ug^.  Collections  from  San 
Diego  Bay,  etc.,  containing  17  new  forms,  were  received  from  Dr.  and 
Mrs.  i\  H.  Eigenmann.  A  very  large  collection  was  received  from  the 
United  States  Eclipse  Expedition  of  1889  to  West  Africa,  collected  by 
Mr.  W.  H.  Brown.  A  box  of  Percoid  fishes  from  the  Australian  Mu- 
seum of  Sydney,  in  exchange  for  American  fishes,  was  also  received. 
A  complete  list  of  accessions  for  the  year  ending  June  30, 1890,  is  as 
follows : 

J%l9  10, 1889.— AocesBion  22195 ;  Cat.  No.  41045 :  One  large  staffed  skin  of  sawfish, 
PriaHs  peotinatM,  from  tho  U.  S.  Fish  Commission. 

July  15.— Accession  22211;  Cat.  No.  41046:  One  fresh-water  scnlpin,  Uranidea  rich- 
ardsoni,  from  Virginia.    By  Dr.  H.  C.  Yarrow. 

July  20.— Accession  22231 ;  Cat.  No.  41047 :  One  specimen  of  Nomeua  gronovii,  taken  at 
Menemshe  Bight,  near  Wood's  Holl,  Massaohnsetts.     By  V.  N.  Edwards. 

Jii{jy  23.— Accession  22242;  Cat.  No.  41049 :  One  specimen  of  bat  fish,  ifaltftf  CK6t/roit9, 
from  Florida.    By  V.  O.  Spencer. 

Jtf/y  26.— Accession  22246;  Cat.  No.  41048:  One  specimen  of  Elacaie  oanada  (head), 
from  Center  Market,  Washington,  District  of  Columbia.    By  R.  A.  Golden. 

July  31.— Accession  22255 ;  Cat.  Nos.  41050, 41051 :  Two  fresh  tri^er  fish,  lialiatea  cap- 
riacus,  from  Wickford,  Rhode  Island.    By  George  A.  Lewis. 

August  26.— Accession  22298;  Cat.  Nos.  41058-41126:  Box  of  alcoholic  specimens  of 
fishes,  45  species,  represented  by  89  specimens,  from  Switzerland.  By  the  fed- 
eral department  of  industry  and  agricnltnre,  Berne,  Switzerland. 

August  26. — Accession  22301 ;  Cat.  No.  31987  :  A  small  collection  of  fishes,  made  in  the 
vicinity  of  Washington.    By  Mr.  H.  W.  Henshaw. 

September  6.— Accession  22329;  Cat.  Nos.  41056,  41057:  Three  fresh  scabbard  fish, 
Trichiurus  lepturuSf  and  one  specimen  of  SeUne  vomer,  taken  at  Piney  Point, 
Maryland,  in  seine  of  Edgar  Poe.    Received  from  Gwyun  Harris. 

^ptomfrer  26.— Accession  22383;  Cat.  No.  41128:  One  fresh  Trichiurua  Jepiurua,  taken 
in  Narragansett  Bay.    Received  from  George  A.  Lewis. 

October  4. — Accession  22404  ;  Cat.  No.  41127 :  One  fresh  specimen  of  sheepshead,  Dip- 
lodus  probatocephaluSf  from  Chesapeake  Bay.  By  Wm.  P.  Seal,  U.  S.  Fish  Com- 
mission. 

October  10.— Accession  22423 ;  Cat.  Nos.  41129-41131 :  Two  fresh  specimens  of  chain 
pickerel,  Esox  reticulaiuSj  and  one  specimen  of  Cynosdon  regale,  from  the  U.  8. 
Fish  Commission,  Washington,  District  of  Columbia. 

October  ]5.—Accession  22417;  Cat.  Nos.  41132^1171  and  41174-41494;  Three  tank 
boxes  and  one  8-gallon  tank,  containing  a  large  oolleotion  of  fishes  from  the  Gal- 
apagos Islands,  Panama,  etc.;  in  which  were  many  types  of  new  species.  Col- 
lected by  the  U.  S.  Fish  Commission  steamer  Albatroae  during  the  spring  and 
summer  of  1888.  Paper,  based  upon  these,  published  in  Proceedings,  U.  S.  Na- 
tional Museum. 

October  18.— Accession  22456;  Cat.  No.  41593:  One  specimen  of  anchovy,  Stolephorne 
deHcatiarimue,  from  San  Diego,  California.    By  C.  R.  Orcntt. 

October  30.— Accession  22499;  Cat.  Nos.  41551-41567:  A  small  collection  of  fishes 
from  the  Samoan  Islands,  made  by  Dr.  C.  H.  White,  Medical  Inspector,  U  S. 
Navy, 
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Nffvember  4.— Accession  22517;  Cat.  Noti.  41568-41575:   Oue  specimen  of  California 

tronty  Salmo  irideus :  four  specimens  of  Gila  ;  two  specimens  of  Sqnali\i9y  and  one 

of  CatoatomiM,  from  Fort  Verde.    By  W.  L.  Carpenter,  Captain  Ninth  Infantry, 

U.  8.  Army,  Fort  Whipple,  Arizona  (through  Dr.  L.  Stejneger). 

liiQvember  6.— Accession  22524 ;  Cat.  No.  41780 :  Eight  specimens  of  HeUrandria  ooci- 

denialiBf  from  Calabasas,  Arizona.    By  Dr.  L.  Stejneger. 
iVoremder  7. — Accession  22526 ;  Cat.  Nos.  414U5-41550:  One  can  alcoholic  specimens 
of  South  American  ^iKroufo,  from  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts. 
Nwiemher  8. — ^Accession  22533 ;  Cat.  Nos.  41577-41586 :  One  box  fresh  specimens  of  eels, 
large  and  small-eyed  AngMla^  from  Wood's  Holl,  Massachusetts.      U.  S.  Fish 
Commission  (through  V.  N.  Edwards). 
Sovemher  15. — Accession  22562 ;  Cat.  No.  41592 :  One  can,  containing  one  large,  fresh 
specimen  of  menhaden,  Brewortia  i^annut,  17  inches  in  length,   captured  off 
Long  Branch,  Ne  w  Jersey,  November  6, 1889,  by  steamer  Geo,  W,  Humphrey,   From 
Joseph  Church  &  Co.,  Tiverton,  Rhode  Island. 
2ioT€mher  19.— Accession  22571 ;  Cat.  Nos.  41590-41591 :  Two  fresh  specimens  of  Salve- 
linuB  aureoltu,  from  Dan  Hole  Pond,  New  Hampshire.     By  Col.  E.  B.  Hodge. 

Koremher  25. — Accession  617 ;  Pharyngeal  bono  of  HaploidanotuB  grnnniens.  From 
L  R.  S.  Nye,  Pocahontas,  Tennessee.    (Specimen  returned.) 

November  f^, — ^Accession  22592;  Cat.  Nos.  41587-41580:  One  small  bottle  containing 
Semotilus  oorporaliSf  one  specimen;  Phoxinua  neog&ue;  one  specimen;  Bhinich- 
ihye  atronasua,  one  specimen.    From  Philip  Cox,  Newcastle,  New  Brunswick. 

December  26.— Accession  22722 ;  Cat.  No.  43079.  Full  set  of  pharyngeals  of  Poijaniaa 
ehromia.    From  R.  L.  Garner,  Mathews  Court  House,  Virginia. 

Jamuarif  23,  1890.— Accession  22807 ;  Photograph  of  fish  taken  by  hook  and  line  in 
Smith  Bay,  Cerros  Island,  Lower  California.  (Photograph,  5  by  8  inches)  Betero- 
d&mtue  franciacL  From  Charles  F.  Pond,  lieutenant,  U.  S.  Navy,  U.  S.  S.  Ranger, 
Navy  Yard,  Mare  Island,  California. 

January  27.— Accession  22828.  Cat.  Nos.  41605-41622 ;  Type  series  of  fishes  collected 
by  Dr.  D.  S.  Jordan  in  the  Yellowstone  Park,  during  September  and  October, 
1889.  In  good  condition.  U.  S.  Fish  Commission,  Washington,  District  of  Co- 
lumbia. 

Febrnary  3. — Accession  22851 ;  A  collection  of  fishes  from  British  Columbia  and 
Alaska,  contained  in  45  Jars,  50  bottles,  and  21  vials.  Collected  by  the  steamer 
Albatroee,  U.  S.  Fish  Commission,  Washington,  District  of  Columbia. 

February  3.--Accession  22852;  Cat.  Nos.  41624-41727:  Type  series  of  fishes  collected 
in  Colorado,  Utah,  and  Kansas,  in  the  summer  of  18&9,  by  Dr.  D.  S.  Jordan  and 
party.  In  good  condition.  U.  S.  Fish  Commission,  Washington,  District  of 
Colambia. 

Febmarg  20.— Accession  23254;  Cat.  Nos.  41813-41819:  A  small  collection  of  fishes, 
containing  one  new  B]pwies—Algan$ea  dugeeii — from  Mexico.  Sent  by  Dr.  AUred 
Dng^  of  Guanajuato,  Mexico. 

Mardi  3.— Accession  22916;  Cat.  No.  41834:  Two  salt  mackerel,  Scomber  pneama- 
tcphwnSj  caught  by  the  schooner  Alicef  Capt.  Jonas  A.  Chase,  at  Cape  Town, 
Africa  (Table  Bay). 

ManA  10.— Accession  22956;  Cat.  Nos.  41858-41926:  Collection  of  fishes,  in  alcohol, 
from  San  Diego  Bay,  Cortez  Banks,  andTemecula  River.  Seventeen  new  forms. 
Carl  H.  and  Mrs.  Rosa  Smith  Eigenmann,  Sau  Diego,  California. 

March  11. — Accession  22959;  Cat.  No.  41856:  One  specimen,  Oatraeion  quadrioornef 
canght  in  the  harbor  of  El  Portillo,  south  side  of  Cuba.  It  is  called  by  the 
natives  "Chappin,"  pronounced  "Chappeeu."  (Toro  or  Chapin:  see  Poey,  Re- 
port Fisico  Nat.  de  la  Isla  de  Cnba,  p.  439.)  From  C.  U.  Rockwell,  Commander, 
U.  8.  I^B'yyf  commanding  U.  $.  steamer  Yanticy  Santiago  de  Cuba. 
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Ifay  5.— Aocession  23158;  Cat.  No.  41979:  One  dried  skin  of  Chromia  nilolicus,  from. 
Lake  Chala,  Kilima-Njaio,  Zanzibar,  Africa.  Collected  July  3,  1888.  From  Dr. 
W.  L.  Abbott,  oare  of  E.  D.  Ropes,  jr.,  Zanzibar,  East.  Africa. 

May  8.— Accession  23169,  Cat.  No.  41978:  One  fresh  specimen  of  white  fish,  Coregonus 
labradorUmSf  11  inches  in  length ;  packed  in  salt ;  condition  very  good.  Received 
from  E.  Phinney,  Cooperstown,  N.  Y. 

June  5.— Accession  23272,  Cat.  Nus.  42116-42.372  and  42386-42388 :  A  very  large  collec- 
tion of  marine  and  fresh- water  fishes  obtained  by  the  U.  8.  Eclipse  Expedition  to 
the  western  coast  of  Africa,  per  U.  S.  steamer  PenBocola.  By  W.  H.  Brown,  col- 
lector. 

June  17.— Accession  23308,  Cat.  Nos.  4l'J96-42039  :  One  box  of  fishes,  chiefly  Percoids ; 
30  species ;  44  specimens.    From  the  Australian  Museum,  Sydney. 

June  19.— Accession  23321,  Cat.  Nos.  42040-42058:  From  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington,  the  following  specimens  in  alcohol :  Oncor^ 
kjfnchue  nerkuy  ovaries  developed,  numerous  examples  from  9  to  10^  inches  long  ; 
Salvelinus  malnuif  StromateuSy  Blepsias,  OxylehinSf  Sjaniolepis,  Gohieeox^  Xiphigter, 
Artedius  (apparently  three  species),  MurcBnoides,  Anoplarchutf  Nautickthys,  Hemi^ 
lepidotua,  and  Hexagrainmua. 

June  20.— Accession  23322:  Herring  in  salt ;  Clupea  vemalie.  Found  dead  in  a  brook. 
From  E.  P.  Cook,  Wellfleet,  Massachusetts. 

SPECIAL  RESEARCHES. 

Daring  the  year  (1889)  in  August  and  September,  the  curator,  accom- 
panied by  Messrs.  L.  Stone,  Franklin  Booth  and  Robert  Lewis,  made 
an  investigation  of  the  salmon  and  salmon  rivers  of  Alaska,  especially 
on  Kadiak  Island,  where  many  photographs  illustrating  the  methods 
of  taking  and  canning  the  salmon,  the  canneries,  fishing  fleets,  and  the 
spawning-grounds  of  the  salmon  were  obtained.  This  investigation 
was  ordered  by  Congress,  and  the  report  was  published  as  House  Doc- 
ument No.  211  (51st  Congress,  2nd  session),  and  will  be  republished  iu 
the  Bulletin  of  the  U.  S.  Fish  Commission. 

The  principal  results  of  the  expedition  were  announced  by  me  in  a 
lecture  before  the  scientific  societies  of  Washington,  delivered  iu  the 
U.  S.  National  Museum  in  March,  1890.  I  found  that  the  red  salmon 
was  the  most  abundant  and  most  Important  commercially,  and  that  as 
many  as  seventeen  thousand  were  taken  at  a  single  seine  haul  at  Kar- 
luk.  The  verification  of  the  statements  as  to  the  excessive  mortality 
in  the  genus  Oncorhynchus  during  the  spawning  season  was  one  of  the 
important  results  of  this  exploration.  In  the  case  of  the  red  salmon 
the  destruction  was  found  to  be  almost  total,  and  in  the  dog  salmon  it 
was  found  that  all  of  the  fish  died  after  spawning.  Collections  of  the 
river  fishes  associated  with  the  salmon,  and  of  the  fish,  mainly  scnlpius, 
which  devour  the  eggs  and  young  of  the  Oncorhynchi^  as  well  as  of 
the  fish-destroying  birds  and  of  the  plants  of  the  Karluk  Riv^r  and 
Valley,  were  brought  down  by  the  party. 

During  September  and  October  (1889),  Dr.  D.  S.  Jordan  and  party, 
of  the  Indiana  State  University,  under  the  direction  of  the  IJ.  S.  Fish 
Commission,  explored,  and  collected  natural  history  specimens  in  the 
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Yellowstone  National  Park.  A  type  series  of  the  fishes  obtained  is 
now  in  this  Museain.  Dr.  Jordan  and  party  also  collected  in  Ueor<;ia, 
Alabama,  Missonri,  Arkansas,  Colorado,  Utah,  and  Kansas,  daring  the 
summer  of  1889,  and  as  a  result  of  this  work  the  Museum  has  received 
from  the  Fish  Commission  a  large  series  of  fishes.  The  U.  8.  Fish 
Commission  steamer  AUa^roM  carried  on  explorations  in  Alaska  and 
British  Columbia,  collecting  many  new  and  interesting  fishes,  mainly 
in  deep  water.  Dr.  and  Mrs.  C.  E.  Eigenmann  collected  in  San  Diego 
Bay,  Cortaz  Banks  and  Temecula  ftiver,  California,  obtaining  17  new 
forms  of  fishes.  The  United  States  Eclipse  Expedition  to  West  Africa 
brought  a  large  collection  of  fishes  from  the  Azores,  St.  Vincent,  Free 
Town,  Elmina,  St.  Paul  de  Loauda,  Angola,  Ascension  Island,  St. 
Helena,  and  Cape  Town.  The  collections  were  made  by  Messrs.  W.  H. 
Brown  and  A.  H.  Brown,  who  accompanied  the  expedition  in  the  inter- 
ests of  the  Museum. 

Dr.  Gill  has  drawn  largely  upon  the  collection  for  such  subjects  as  lie 
has  required  in  his  work  upon  the  difierent  orders  of  fishes.  His 
papers  upon  these  are  referreil  to  in  the  Bibliography  (section  iv  of 
this  volume). 

THE  PBESENT  STATE  OF  THE  CGLLEGTION. 

In  the  work  of  picking  out  duplicates,  the  condition  of  the  collection 
is  being  much  improved.  The  jars  throughout  the  west  basement  have 
been  cleaned ;  the  alcohol  changed,  where  needed ;  and  many  speci- 
mens have  been  identified  and  labeled.  Groups  of  fishes  are  brought 
more  closely  together  as  room  is  made  and  opportunity  offers.  If  it 
were  not  for  the  overcrowded  condition  of  the  basement,  a  very  good 
arrangement  of  the  collections  could  be  made. 

The  first  entry  number  in  the  catalogue  in  July,  1889,  was  41045,  and 
the  last  entry  in  June,  1890,  was  42060;  making  the  number  of  entries 
for  the  year,  1,016. 

Jppraximaie  Number  of  SpecimenB  in  ike  CollicHon. 

Exbibifcion .10,000 

Keaervf 62,000 

Daplicate :i0,000 

Total 122,000 

The  estimated  number  in  the  exhibition  series  is  the  same  as  given 
last  year.    There  have  been  numerous  additions  to  this  series,  but 
sfrlmost  an  equal  number  of  duplicates  have  been  selected  from  it. 
H.  Mis.  129,  pt.  2 14 
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By  Wm.  H.  Dall,  Honorary  Curator, 


As  in  previons  years,  by  permission  of  the  director  of  tbe  U.  S.  Geo- 
logical Sarvey,  the  curator  has  devoted  a  portion  of  his  time  to  the 
duties  of  the  coratorship,  as  Dr.  R.  E.  G.  Stearns  has  done  in  the  ca- 
fiacity  of  adjunct  curator,  while  Mr.  Frank  Barns  and  Mr.  Gilbert  D. 
Harris,  of  the  17.  S.  Geological  Survey,  have  lent  their  aid  in  the  work 
from  time  to  time  with  important  results. 

Since  obtaining  Mr.  Simpson's  assistance  we  have  been  able  to  dele- 
gate to  him  a  large  amount  of  work  which  hitherto  has  been  delayed  on 
account  of  the  lack  of  competent  assistance  in  the  scientific  work  of  the 
department.  Mr.  Bond  has  carefully  and  faithfully  performed  all  that 
has  been  required  of  him.  Miss  Beard,  whose  work  while  detailed  to  the 
department  has  been  chiefly  confined  to  sorting  over  the  fine  gravel  and 
bottom  material  obtained  from  deep-sea  dredgings,  has  made  satisfac- 
tory progress.  The  department  has  never  before  been  so  well  equipped, 
and  the  result  is  highly  satisfactory.  It  gives  me  pleasure  also  to  record 
the  fact  that  for  the  first  time  in  its  history,  this  department  has  been 
well  supplied  with  cases  for  the  specimens,  to  protect  them  from  dust 
and  for  the  display  of  a  portion  of  the  collection.  These  tsases,  which 
occupy  the  middle  aisle  of  the  lower  Smithsonian  hall,  are  partly  of  the 
double  Liverpool  pattern,  and  partly  flat  storage-cases  with  table  tops. 
They  now  await  only  the  locks  tQ  the  upright  center  pieces  of  the  Liver- 
pool tables,  and  the  assistance  of  a  carpenter.  They  will  then  be  ready 
for  use.  Whether  immediate  use  will  be  made  of  the  facilities  for  ex- 
hibition which  the  glazed  tops  afford,  will  depend  upon  the  decision  of 
Congress  in  regard  to  the  appropriation  for  altering  and  repairing  the 
Smithsonian  building.  If  this  is  made,  and  the  ceiling  of  the  lower  hall 
cat  through,  as  has  been  planned,  it  will  be  undesirable  to  attempt  any 
arrangement  for  exhibition  purposes  which  would  be  alloT^ed  to  remain 
undisturbed  for  only  a  few  weeks.  The  arrangement  of  this  part  of  the 
collection  will  therefore  be  deferred  until  the  question  of  the  proposed 
changes  in  tbe  hall  has  been  decided.  On  the  other  hand,  if  no  changes 
are  macle  at  preseut,  the  iustallatioa  of  the  ei^bihit  will  be  comnieuced 
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as  soon  as  practicable.    Few  of  the  exhibits  of  the  biological  depart- 
ments of  the  Maseam  seem  to  have  the  attractivcDess  for  the  general  • 
public  possessed  by  shells,  and  the  small  exhibit  hitherto  made  and 
lately  necessarily  disturbed,  has  attracted  considerable  attention. 

GENERAL  OPERATIONS. 

The  general  operations  of  the  Department  during  the  past  year,  as  in 
previous  years,  have  consisted  (1)  in  the  determination,  labeling,  proper 
assorting  and  registration  of  material,  old  and  new ;  and  (2)  in  the 
preparation  of  special  reports  on  Government  collections  made  by  other 
branches  of  the  Executive  Departments,  as  the  U.  S.  Fish  Commission, 
the  Navy,  the  Revenue  Marine,  the  Department  of  Agriculture,  and 
special  expeditions. 

As  will  be  seen  in  the  special  table  showing  the  number  of  registra- 
tions, they  have  amounted  to  about  the  same  as  iu  the  year  preceding, 
but  it  is  proper  to  observe  that  a  much  greater  amount  of  systematiz- 
ing of  the  registered  material  has  gone  on  than  for  many  years,  now 
that  Mr.  Simpson,  with  his  knowledge  of  the  subject,  has  been  availa- 
ble. Another  six  months  will  see  a  vast  clearance  of  material  which 
has  been  almost  but  not  quite  ready  for  incorporation  in  the  general 
series,  but  such  steps  in  our  progress  make  no  changes  on  the  registers. 

In  the  second  class  of  work,  a  preliminary  report  on  the  collections 
made  during  the  voyage  of  the  Albatross  to  California  has  been  made 
and  printed.  A  report  on  the  collections  made  on  the  Eclipse  Expedition 
of  1890  is  nearly  ready,  and  a  large  number  of  reports  on  collections 
submitted  for  examination  have  been  attended  to  during  the  year. 

The  unregistered  collections  of  tertiary  fossils  have  been  cleaned  and 
arranged  by  Mr.  Burns,  so  that  they  are  ready  for  study  at  any  time 
and  also  for  reference.  A  report  has  been  in  progress  by  the  curator 
on  the  Plio" Miocene  Mollusk  fauna  of  Florida,  of  which  the  first  part 
is  now  being  printed  by  the  Wagner  Free  Institute  of  Science  in  Phil- 
adelphia, which  has  cooperated  in  the  work. 

ACCESSIONS  DURING  THE  TEAR. 

The  number  of  accessions  for  the  year  is  87.  In  the  preceding  year 
the  number  was  46.  The  amount  of  material  received  in  toto  during 
the  year  is,  however,  considerably  less  than  during  last  year,  since  in 
1889  were  included  the  collections  made  by  the  Albatross  on  her  voyage 
from  Norfolk,  Virginia,  to  San  Francisco,  which,  under  one  accession 
number,  included  a  multitude  of  specimens.  It  is  fortunate  for  the 
curator  that  the  Department  of  Mollusks  does  not  receive  such  an  ac- 
cession  every  year,  since,  if  it  did,  there  would  be  no  hope  of  overcom- 
ing the  arrears  of  the  last  15  years. 

None  of  the  collections  represented  by  the  accessions  of  the  year 
were  particularly  valuable,  while  on  the  other  hand  none,  or  very  few, 
were  without  interest    The  total  number  of  specimens  received  will 
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not  amoant  to  less  than  3,500,  representing  abont  1,200  species.  En- 
tries of  all  the  accessions  will  be  fonnd  in  section  y  of  the  Report 

Oar  faithfnl  and  geiierons  correspondent  in  California,  Mr.  Henry 
fienipbil],  has  presented  a  series  of  more  than  600  specimens  from  the 
Pacific  shore  of  the  peninsula  of  Lower  Oalifornia,  including  both  re- 
cent and  Pliocene  or  Post-Pliocene  species.  Our  Floridian  correspond- 
ents, Messrs.  G.  W.  Webster,  J.  J.  White,  and  I.  Greegor  have  gener- 
ously remembered  us  with  specimens  representing  species  not  pre- 
viously received  from  them.  They  have  thus  added  materially  to  the 
series  representing  the  Floridian  fauna.  Mr.  W.  F.  De  Oolier,  of  this 
city,  also  remembered  us  with  a  large  case  of  West  Florida  shells,  sev- 
eral of  which  were  very  acceptable  additions,  including  a  very  fair 
specimen  of  Valuta  junonia  from  near  Tarpon  Springs. 

A  valuable  collection  of  Post-Pliocene  types,  illustrating  the  paper 
of  Mr.  B.  E.  Gall  on  the  fresh- water  fossils  of  the  Bonneville  Lake 
Basin,  Utah,  was  received  from  the  XT.  S.  Geological  Survey.  Dr. 
Sterki,  who  has  been  studying  the  smaller  land-shells,  also  presented  a 
series  of  types  of  these  difficult  little  forms,  while  several  additions 
wero  made  by  Mr.  W.  G.  Binney  to  the  Binney  type  collection  of 
Amerit^n  land-shells.  The  last-named  gentleman  also  presented  92 
electrotypes  of  figures  used  by  him  in  his  supplements  to  previous  pub- 
lications on  American  land-shells.  We  also  received  from  Dr.  P.  fi. 
Carpenter,  of  the  Biological  Laboratory  of  Eton  College,  England,  a 
series  of  34  slides  of  sections  of  shells  illustrating  the  classical  memoir 
of  the  late  Dr.  William  B.  Carpenter  on  the  Structure  of  the  Shell  in 
Mollusks  and  Brachiopods,  the  first  series  of  which  is  in  the  British 
Museum. 

BOUTINB  WORK. 

The  routine  work  of  the  year  has  been  largely  devoted  to  the  general 
collection  as  distinguished  from  the  faunal  series  upon  which  work  has 
previously  been  concentrated.  Last  year  ended  with  the  arrangement 
of  the  east  coast  fauna  of  the  United  Stat-es,  south  from  Cape  Hatteras, 
and  the  West  Indies,  and  the  preparation  of  a  preliminary  catalogue  of 
the  fauna  of  the  southeast  coast  of  the  United  States,  which  was  duly 
printed. 

The  old  general  collection  has  passed  through  many  vicissitudes. 
The  worst  event  in  its  history  was  its  being  mounted  with  a  prep- 
aration of  shellac,  on  glass  plates  or  tablets.  As  there  is  no  known 
cement  which  will  remain  hard  and  unite  permanently  two  such  sur- 
faces as  those  of  polished  glass  and  shell  in  a  climate  subject  to  such 
extremes  of  temperature  as  ours,  in  the  course  of  time  all  of  these 
specimens  had  to  be  removed  from  the  glass  tablets,  each  and  every 
shell  defaced  by  a  dark-colored  patch  of  shellac.  This  was  so  serious 
an  injury  that  when  the  general  collection  was  taken  up  for  reivsion, 
it  was  attempted,  fortunately  with  success,  to  remove  the  shellac  by  the 
use  of  alcohol.    This  work  was  begun  by  Mr.  Jouy  and  continued  to  its 
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termination  by  Mr.  Bond,  and  the  worst  result  of  the  shellac  now 
visible  is  a  slight  discoloration  of  some  of  the  more  porous  specimens. 
The  alcohol  in  which  the  shellac  was  soaked  off  was  put  to  a  good  pur- 
pose and  used  for  hardening  sundry  tertiary  fossils  which  needed  such 
an  application  for  their  proper  preservation,  and  the  general  result  of 
this  work  was  very  satisfactory. 

A  large  part  of  the  work  of  the  past  season  has  consisted  in  the  se- 
gregation of  previously  labeled  and  registered  material  according  to  its 
biologic  relations  and  its  incorporation  with  the  general  collection. 
Over  1,200  trays  containing  about  75,000  specimens  have  been  handled 
in  this  manner  and  are  now  in  shape  for  arrangement  in  systematic 
order  in  the  new  cases  just  provided  for  them.  Concurrently  with 
this,  a  large  number  or  old,  dirty,  or  defective  labels  have  been  re- 
written, specimens  put  in  new  or  more  suitable  tubes  or  trays,  or  oth- 
erwise cleaned,  revised  and  re-arranged.  " 

This  work  has  been  conducted  under  the  supervision  and  direction 
of  Dr.  Stearns,  and  at  the  same  time  many  of  the  fine  laud-shells  of 
the  series  presented  by  the  late  Dr.  Isaac  Lea  have  been  arranged  and 
administered  upon.  A  large  quantity  of  fine  gravel  and  bottom  stuff, 
the  siftingsfrom  deep-water dredgings  by  the  Albatross  and  other  Fish 
Commission  vessels,  which  is  very  rich  in  minute,  rare,  and  singular 
forms,  has  been  picked  over.  In  this  work  Miss  Beard  has  rendere«l 
excellent  assistance.  When  it  is  nnderstood  that  in  a  gallon  of  this 
material  more  than  1,000  specimens  of  250  species  have  been  found,  of 
which  fully  half  were  unknown  to  science,  it  will  be  better  understood 
how  much  of  value  is  comprised  in  the  result  of  this  tedious  picking 
over.  This  material  is  perfectly  unique,  and  when  studied  is  certain  to 
add  largely  to  our  knowledge. 

By  no  means  an  insignificant  part  of  the  work  of  the  Department  of 
Mollusks  is  comprised  in  the  assistance  given,  through  correspondence, 
to  students  all  over  the  country.  The  writer  has  always  regarded  the 
work  as  one  of  the  most  imperative  duties.  However  elementary  the 
question  asked,  or  tedious  the  furnishing  of  an  answer  has  been,  letters 
received  are,  so  far  as  the  ability  of  the  force  permits,  promptly  and 
courteously  answered  and  the  writers  assisted,  whether  qualified  natur- 
alists or  not,  in  any  matter  germane  to  the  work  of  this  department. 
From  a  purely  selfish  standpoint,  also,  the  plan  is  to  be  recommended. 
It  not  only  assists  students  to  become  men  of  science,  but  it  increases 
the  general  interest  in  natural  history  and  the  favorable  disposition  of 
the  public  in  its  relations  to  science.  If  the  Museum  gives  out  valuable 
information  and  expends  valuable  time  in  the  task,  so,  also,  it  frequently 
receives  data  of  interest  and  importance,  as  well  as  specimens  which 
enrich  its  collections.  Lines  of  sympathy  are  established,  focusing  in 
the  Museum,  which  extend  all  over  the  country,  and  which,  we  may  be 
confident,  materially  aid  in  the  '^  increase  and  diffusion  of  knowleige 
among  men." 
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Having  noticed  in  the  newspapers  that  an  excitement  relative  to  fresh  * 
water  pearl-mussels  prevailed  in  many  parts  of  Wisconsin,  Iowa,  Illi- 
nois, and  the  Upper  Mississippi  drainage  area,  Dr.  Stearns  prepared  a 
typewritten  circular  which  was  sent  to  various  parties  in  the  region, 
requesting  specimens  of  mussels  from  which  pearls  had  been  obtained. 
In  response  to  this,  b-everal  parcels  of  shells  were  forwarded  to  the  Mu- 
seum and  are  now  awaiting  identification,  after  which  Dr.  Stearns  will 
prepare  a  review  of  the  subject  with  such  comments  as  it  may  seem  to 
require. 

The  collectors  of  the  Department  of  Agriculture,  under  the  direction 
of  Dr.  G.  Hart  Merriam,  have  forwarded  several  interesting  packages  of 
shells  which  have  been  studied  by  Dr.  Stearns  with  the  result  of  finding 
several  new  things.  The  manuscript  relating  to  the  latter  is  now  in  the 
hands  of  the  printer.  An  allotment  for  making  drawings  of  interesting 
or  new  forms  of  shells  was  granted  at  the  beginning  of  the  year,  at  the 
suggestion  of  the  Assistant  Secretary.  Excellent  nse  has  been  made 
of  it,  admirable  drawings  of  many  critical,  little  known,  or  unfignred 
species  being  now  in  our  hands.  These  may  be  regarded  as  a  beginning 
toward  an  iconography,  which,  it  is  to  be  hoped,  may  eventually  include 
all  our  species. 

The  elimination  of  duplicates  has  proceeded  pari  passu  with  the 
revision  of  the  general  collection  and  the  incorporation  of  new  mate- 
rial. These  duplicates  have  been  in  large  part  boxed,  numbered, 
labeled,  and  stamped,  so  as  to  be  in  a  state  for  storage  until  they  can 
be  distributed  or  put  in  sets  for  educational  purposes,  our  force  being 
entirely  inadequate  at  present  to  any  such  undertaking.  With  the 
assistance  of  Mr.  Oreegor,  a  beginning  has  been  made  in  sectioning 
and  preparing  for  exhibition  a  certain  number  of  large  forms,  so  as  to 
exhibit  their  internal  formation  or  subsurface  coloration. 

A  pathologic  series  has  also  been  startiCd  by  Dr.  Stearns  to  exhibit 
the  anomalies  of  structure  occasionally  presented  by  these  animals. 

LIBBABT. 

The  donation  of  valuable  books,  germane  to  the  study  of  mollnsks, 
by  the  heirs  of  the  late  Dr.  Isaac  Lea,  though  doubtless  referred  to  in 
the  report  of  the  Librarian,  deserves  special  mention  here,  as  also  the 
donation  by  the  Wagner  Free  Institute  of  Science,  Philadelphia,  of  a 
nearly  complete  copy  of  Kiener's  ^^  Iconographie,"  a  work  totally  absent 
from  all  libraries  accessible  in  Washington,  and  containing  some  of  the 
finest  illustrations  of  shells  ever  puolished. 

SPECIAL    BESEABOHES. 

In  section  rv  of  the  Report  will  be  found  the  bibliographical  notices 
of  papers  published  by  the  curator,  adjunct  curator,  and  others  inter- 
ested in  the  conchological  Wtirk  of  the  Museum. 
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Work  which  has  been  carried  on  during  the  year  and  has  not  yet 
been  printed  may  be  summarized  as  follows :  The  curator  has  devoted 
a  large  proportion  of  his  leisure  to  the  examination  and  illustration  of 
the  tertiary  fauna  of  Florida,  especially  that  above  the  Eocene.  The 
first  half  of  the  resnlting  monograph  is  now  passing  through  the 
press. 

The  second  part  is  fairly  well  advanced,  but  will  require  the  writer's 
attention  for  some  time  to  come. 

In  connection  with  this  investigation  the  writer  has  studied,  and 
offers  an  explanation  of,  the  dynamic  process  by  which  the  spiral  par- 
allel ridges  of  the  interior  of  gastropod  shells  are  produced  and  become 
amenable  to  the  influence  of  natural  selection.  As  one  of  the  first 
demonstrations  of  dynamical  evolutionary  processes  among  mollusks, 
this  paper,  it  is  believed,  will  be  of  interest. 

J>r.  Stearns  has  been  at  work  on  the  West  American  collections  of 
the  Albatross  and  on  sundry  interesting  southern  forms  of  land-shells, 
and  has  prepared  for  the  ethnological  department  of  the  Museum  a 
series  of  shells  to  illustrate  his  paper  on  <<  Primitive  Money"  (pub- 
lished in  the  Beport,  U.  S.  National  Museum  for  1886-'87),  and  also  a 
series  to  illustrate  the  Indian  game  of  '<  Ha"  and  the  game  of  <'  Props," 
as  described  in  the  paper  on  that  subject  referred  to  in  the  Bibliography 
(section  iv)  of  this  Report. 

Mr.  Simpson  has  in  view  a  revision  of  the  Floridan  UnUmidw. 

STATE  OF  THE  OOLLECTION. 

In  previous  reports  I  have  explained  why  it  is  impossible  to  give  the 
exact  number  of  species,  specimens,  duplicates,  etc.,  contained  in  the 
collections  under  my  charge.  In  my  last  report  it  was  estimated  that 
the  collection  contained  abont  468,000  specimens  of  all  sorts,  since 
which  about  3,500  specimens  have  been  received,  which  would  make  a 
total  of  about  471,500  specimens  in  the  collection,  of  which  perhaps  one- 
quarter  are  preserved  in  alcohol. 

The  total  number  of  entries  in  the  Museum  register  or  catalogue  for 
188S-'89  was  6,323;  for  the  present  year  it  was  6,569.  The  registra- 
tion, with  certain  gaps,  as  exhibited  in  the  following  table,  terminates 
with  No.  116,920.  The  total  number  of  registrations  to  date,  omitting 
duplicate  entries  and  vacant  numbers  assigned  to  Professor  Verrill,  but 
not  yet  reported  as  used  by  him,  is  94,903,  representing  abont  281,700 
H]iecimens.  The  number  of  workers  requires  the  simultaneous  use  of 
several  volumes  of  the  register,  which  explains  why  the  following  table 
is  necessary  to  show  the  registrations  for  the  entire  year. 
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Yolame. 

From— 

87.S12 
97.300 
102.074 
102.201 

To- 

Total. 

Remarks. 

XVIII 

87.760 
97,462 
102.200 
106.825 

248 

162 

126 

4,621 

XX .'... 

XXI 

Volume  now  filled. 

XXII 

Do. 

XXIII 

Reserved  for  Professor  Verrill. 

XXIV 

XXV 

111.426 
116. 126 

112, 041 
116.020 

615 
794 

Reserved  for  fossils. 

ToUU 

6,560 

PEHSOMNEL. 

The  force  of  tbe  Department  of  Mollusks  has  comprised,  iu  addition 
to  the  honorary  curator,  the'followingnamed  assistants:  Dr.  B.  E.  0. 
Stearns,  U.  S.  Geological  Survej',  adjunct  curator;  Mr.  P.  L.  Jony, 
aid,  transferred  in  January,  1890,  to  another  department;  Mr.  Charles 
Torrey  Simpson,  aid,  in  place  of  Mr.  P.  L.  Jouy ;  Mr.  S.  Hazen  Bond, 
Bkilled  laborer;  Miss  M.  A.  Yeatman  and  Miss  N.  G.  Beard. 


REPORT  ON  THE  DEPARTMENT  OF  INSECTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  C.  V.  RiLET,  Honorary  Curator. 


Daring  the  past  fiscal  year  the  increased  space  in  the  laboratory  has 
afforded  facilities  for  a  proper  display  of  the  collections  and  for  wuch 
work  on  the  arrangement  of  the  different  orders  and  families  into  the 
systematic,  bioIogiCy  and  duplicate  series. 

The  educational  exhibit  collection,  which  was  reported  on  as  com- 
pleted in  my  last  annual  report,  has  been  somewhat  improved,  and  the 
economic  collection,  which  was  somewhat  damaged  during  the  return 
shipment  from  the  Paris  Exposition,  has  been  overhauled  and  put  in 
place  again. 

A  large  collection  of  illustrations  of  North  American  insects,  pre- 
pared for  the  Paris  Exposition,  adds  value  to  the  exhibit  collection. 
The  illustrations  represent  wood-cuts  and  plates,  mostly  from  the  orig- 
inal drawings  of  the  curator.  These  were  carefully  hand-proofed  from 
the  original  blocks  and  present  a  unique  series  of  cuts,  many  of  which 
ID  rougher  impression  have  become  familiar  to  the  American  public 
through  repetition  in  entomological  and  agricultural  publications. 

Many  important  accessions  have  been  received  during  the  year,  of 
which  the  following  may  be  mentioned : 

A  lArxe  collection  of  Myriapoda,  containing  abont  2,200  specimens  and  nnmerous 
types,  was  pnrchaaed  from  the  mother  of  the  late  C.  H.  Bollman,  Bloomington, 
Indiana. 

A  collection  of  125  rare  Micro-Lepidoptera,  containing  types  of  a  nnraber  of  his 
species,  was  received  from  Lord  Walsingham,  England,  through  the  curator. 

Fourteen  Old  World  species  of  blind  Coleoptera,  obtained  by  exchange  from  Prof. 
R.  Gestro,  Genoa,  Italy.    (22224.) 

A  collection  of  2,500  species  of  Coleoptera,  many  of  which  were  new  to  the  Museum, 
was  purchased  from  M.  L.  Linell,  Aid  to  the  Department.    (22705.) 

A  well  mounted  series  of  Australian  and  New  Zealand  insects,  collected  by  Mr.  A. 
Koebele,  containing  abont  400  species  of  Coleoptera,  Hemiptera,  Orthoptera  and 
Lepidoptera,  were  received  through  the  curator.  Also  through  the  same  souree,  five 
boxes  of  Australian  and  New  Zealand  insects,  collected  by  Mr.  Koebele,  including  29 
different  galls,  and,  in  many  cases,  the  insects  bred  from  them ;  42  Coccids,  415 
Pbyllids,  and  various  other  interesting  specimens,  especially  Micro-Hymenoptera,  all 
most  carefully  mounted.    (22474.) 

Types  of  many  new  species  of  North  American  Coleoptera  have  been  received  by 
eicfaaoge  from  Capt.  T.  L.  Casey,  New  York. 
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One  bnndred  and  twenty  species  of  Lepidoptera,  collected  by  Dr.  W.  L.  Abbott, 
between  Zanzibar  and  Kilima-Njaro,  East  Africa.    ('23158.) 

A  collection  of  West  and  Soutb  African  insects  of  various  orders,  made  by  Mr. 
W.  H.  Brown,  naturalist  to  the  United  States  Eclipse  Expedition  of  18B9,  was 
received.  Tbis  contains  75  species  of  Coleoptera,  45  of  Lepidoptera,  19  of  Heoiiptera, 
25  of  Hjmenoptera,  7  of  Oiptera,  10  of  Neuroptera,  46  of  Ortboptera,  12  of  Aracbnida, 
and  10  of  Myriapoda.    (22272. ) 

A  collection  of  87  species  of  South  African  Coleoptera,  some  of  tbem  named,  were 
received  in  exchange,  from  Mr.  J.  H.  Brady,  Cape  Town.     (2328R.) 

Four  tbousand  six  hundred  specimens  of  well-mounted  insects,  largely  Coleoptera, 
collected  by  Mr.  A.  Koebele,  iu  California,  were  received  through  the  curator. 
(23340.) 

Types  of  several  new  species  of  North  American  Noetuidie  have  been  obtained  by 
exchange,  from  Prof.  J.  B.  Smith,  New  Brunswick,  New  Jersey. 

The  insect  collection  of  the  late  Dr.  Asa  Fitch,  purchased  by  the  Agricultural  De- 
partment, has  been  added  to  the  general  collection.  Although  considerably  damaged, 
and,  in  part,  mined  by  neglect,  this  collection  of  New  York's  late  eminent  State  en- 
tomologist still  contains  many  important  types  and  has  a  special  value. 

The  routine  work  dnriog  the  year  has  been : 

(1)  The  making  up  of  collections  for  exchange,  among  which  are  the 
following: 

A  small  lot  of  blind  American  Coleoptera  for  Prof.  E.  Gestro,  Genoa, 
Italy. 

A  small  lot  of  ChrjsididsB  from  Vicomte  R.  du  Buysson,  Bron-Vemet, 
France. 

A  collection  of  87  species  of  North  American  Coleoptera  for  Mr.  J.  H. 
Brady,  Cape  Town. 

(2)  The  naming  of  specimens  for  collectors. 

As  examples  of  work  of  this  kind,  may  be  mentioned  the  naming  of  a 
miscellaneous  lot  of  insects  for  Mrs.  B.  W.  Summers,  San  Luis  Obispo, 
California ;  several  lots  of  Coleoptera  for  Mr.  W.  D.  Richardson,  Fred- 
ericksburg, Virginia;  a  collection  of  Coleoptera  and  Lepidoptera  for 
Prof.  L.  Bruner,  Lincoln,  Nebraska;  a  collection  of  Mexican  insects  of 
different  orders  for  Prof.  A.  Dugte,  Guanajuato,  Mexico ;  Coleoptera  for 
Mr.  O.  Dietz,  New  York ;  for  Prof.  H.  Osborn,  Ames,  Iowa,  and  for  Mr. 
J.  D.  Sherman,  Peekskill,  New  York.  In  addition  a  full  duplicate  and 
named  series  of  Hemiptera  has  been  prepared  and  sent  to  Prof.  A.  J. 
Cook  for  the  Michigan  Agricultural  College. 

(3)  The  selection  of  material  to  be  sent  to  specialists  for  study  and 
determination. 

The  Coleoptera  of  the  tribe  Blapatini,  and  the  genera  Eurymetopon 
and  Emmenatus,  were  sent  to  Capt.  T.  L.  Casey,  New  York,  who  is 
working  upon  these  groups. 

(4)  The  work  of  arranging  in  permanent  shape  all  the  collections. 
The  arrangement  of  the  North  American  Coleoptera,  mentioned  in 

the  last  annual  report  as  having  been  commenced,  hae  been  completed. 
The  systematic  series  occupies  323  boxes,  and  contains  5,900  properly 
identified  species  and  440  undetermined  and  undescribed  si)eoieB,    The 
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biologic  series  occupies  30  boxes  and  illastrates  the  life  history  of  630 
species.  The  duplicate  series  of  1,850  species  has  been  arranged  in  116 
doable  boxes,  and  this  material  is  now  available  for  exchange  or  distri- 
bation,  and  is  very  rich  in  specimens. 

The  Hemiptera-Heteroptera  have  been  rearranged  according  to 
Uhler's  check  list  The  collection  contains  455  named  species  from  the 
United  States,  and  occapies  53  boxes.  Of  duplicates,  there  are  138 
species  in  14  doable  boxes.  In  addition,  there  are  160  named  exotic 
species  in  5  boxes. 

(5)  The  actual  care  of  the  collection. 

The  entire  collection  was  gone  over  twice  during  the  past  year  and 
the  naphthaline  cones  renewed  where  necessary. 

In  the  annual  report  for  1888-^89  a  full  list  of  the  special  researches 
then  in  progress  and  based  upon  museum  material  was  given.  Of  the 
work  there  mentioned,  that  of  Mr.  W.  H.  Ashmead  upon  the  Ichnen- 
monidsB  of  the  National  Museum  Collection  has  since  been  published  as 
No.  779  of  the  extras  from  the  Proceedings  of  the  National  Museum. 
Mr.  L.  O.  Howard's  ^<  Annotated  Catalogue  of  the  Insects  Collected  in 
1887-'88''  has  been  published  as  extra  No.  771.  Mr.  John  B.  Smith's 
^'  Contributions  towards  a  Monograph  of  the  NoctuidsB  of  Temperate 
North  America — Be  vision  of  some  TsBuiocampid  Oenera'^has  been  pub- 
lished as  No.  781. 

Mr.  Lawrence  Bruner's  <*New  North  American  Acrididse  found 
North  of  the  Mexican  Boundary,"  is  now  published  as  No.  764. 

During  the  past  year,  by  a  rough  estimate,  some  15,000  specimens 
have  been  added  to  the  collection.  Until  the  work  of  re-arrangement 
has  been  completed  it  will  be  very  difficult  to  draw  up  a  tabulated 
statement  of  the  exact  condition  of  the  collection  as  a  whole.  It  is 
safe  to  say  that  more  than  30,000  specimens  of  the  diflfereut  orders 
have  been  added  since  the  publication  of  the  rough  tabulated  state- 
ment in  the  annual  report  of  the  curator  for  lS86-'87. 

The  last  catalogue  entry  for  June,  1889,  is  483  ^  and  for  June,  1890, 
572. 


REPORT  ON  THE  DEPARTMENT  OF  MARINE  INVERTEBRATES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Richard  Rathbuk,  Honorary  Curator. 


The  carator  is  able  to  report  increased  activity  in  his  Department 
during  the  past  year,  resalting  chiefly  from  the  appointment  of  an 
assistant  curator,  whose  time  belongs  exclusively  to  the  Museum.  Mr. 
James  E.  Benedict,  who  was  assigned  to  this  position  in  January  last, 
is  especially  well  qualified  for  the  duties  of  the  office,  having  served  for 
several  years  as  chief  naturalist  on  the  Fish  Commission  steamer  Alba- 
tross. He  is  best  known  as  an  authority  on  marine  annelids,  but  since 
he  entered  the  service  of  the  Museum  he  has  turned  his  attention  to  the 
higher  groups  of  crustaceans,  on  which  he  has  already  accomplished 
much  original  work.  The  exhibition  hall  remains  as  it  was  a  year  ago, 
except  for  the  addition  of  several  storage-cases,  which  will  serve  as  the 
bases  for  display  cases  as  soon  as  the  alterations  to  the  west  hall  have 
been  completed.  The  gallery  in  the  main  hall  belonging  to  this  depart- 
ment has  been  transformed,  so  far  as  possible,  into  a  convenient  labora- 
tory, where  the  overhauling  of  collections  is  principally  carried  on. 
The  department  is,  however,  still  cramped  for  storage-room  for  both 
dried  and  alcoholic  specimens,  and  consequently  the  working  space  is 
altogether  too  small.  The  west  basement  room  has  been  set  apart  for 
the  arrangement  of  alcoholic  type  collections  for  convenience  in  mak- 
ing identifications,  and  several  of  the  larger  groups  are  now  represented 
there.  The  general  alcoholic  collections  in  the  main  storage-room  have 
been  maintained  in  good  condition,  and  the  same  can  be  said  of  all  the 
material  in  the  charge  of  this  department.  The  accessions  have  been 
greater  in  number  and  of  more  importance  than  during  18S8-'89,  but  the 
amount  of  material  received  has  been  much  less  than  when  the  Fish 
Commission  collections  were  transferred  directly  to  the  Museum  from 
the  steamers  and  other  field  parties. 

There  has  been  the  customary  amount  of  cleaning,  replenishing  of 
alcohol,  sorting  of  collections,  labeling,  and  cataloguing,  as  described 
further  on.  The  assistant  curator  has  several  reports  in  progress 
based  upon  his  studies  of  the  Crustacea,  and  some  of  the  recent  addi- 
tions among  the  echinoderms  have  been  examined  by  the  curator. 
Ti^ere  ar^  several  coUs^borators^  outside  of  the  Museum  stiiff,  at  work 
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upon  our  collections,  and  to  them  a  small  amount  of  material  has  been 
furnished  during  the  year.  The  distribution  of  duplicate  series  No.  lY 
has  been  continued,  and  a  number  of  special  duplicate  sets  have  been 
supplied  to  institutions  and  individuals.  The  principal  explorations  to 
be  noted  from  which  collections  have  been  received  or  may  be  expected 
at  an  early  date  are  those  of  the  Fish  Commission  steamer  Albatross 
in  the  North  Pacific  Ocean,  and  the  Eclipse  Expedition  to  West  Africa. 

As  the  curator  has  been  prevented  from  giving  much  personal  atten- 
tion to  the  department  outside  of  the  necessary  correspondence,  the 
burden  of  the  work  has  devolved  upon  his  two  assistants,  Mr.  James 
E.  Benedict  and  Miss  M.  J.  Bathbun,  to  whom  is  due  the  entire  credit 
for  the  excellent  condition  of  its  affairs. 

The  total  number  of  accessions  received  by  this  department  during 
the  year  was  27,  in  addition  to  which  three  small  lots  of  si>ecimeii8 
were  referred  to  it  for  examination  and  report.  Two  collections  have 
been  transferred  by  the  U.  S.  Fish  Commission:  a  series  of  echini  from 
the  Pacific  coast,  and  one  of  crayfishes  from  several  sources.  The 
former  consists  of  the  shore  and  shallow- water  echini  obtained  by  the 
steamer  Albatross  during  her  investigations  in  the  North  Pacific  Ocean 
between  July  1, 1888,  and  January  1, 1890,  and  contains  15  species  and 
232  specimens,  representing  many  localities  between  Bering  Sea  and 
Mexico.  The  deep-water  forms  from  the  same  region  are  being  studied 
by  Mr.  Alexander  Agassiz,  and  a  type  series  will  eventually  be  pro- 
sented  to  the  Museum.  The  second  accession  comprises  10  species  and 
115  specimens  of  crayfishes,  obtained  during  the  inland  investigations 
of  the  Fish  Commission  in  1888,  chiefly  under  the  direction  of  Dr.  David 
S.  Jordan,  in  the  States  of  Virginia,  North  Carolina,  Tennessee,  Mich- 
igan, and  Indiana.  They  have  been  identified  by  Prof.  Walter  Faxon, 
of  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachusetts. 

To  the  Rev.  A.  M.  Norman,  of  Burnmoor  Eectory,  Fence  Houses, 
Durham,  England,  we  are  indebted  for  a  very  valuable  series  of  Euro- 
pean marine  invertebrates,  chiefly  from  the  Mediterranean  Sea,  com- 
prising 42  species  of  echinoderms  and  57  of  crustaceans,  many  of 
which  are  new  to  our  collection.  Another  important  contribution  from 
Europe  has  been  received  from  Dr.  P.  Herbert  Carpenter,  of  Eton  Col- 
lege, Windsor,  England.  It  consists  of  29  microscopical  mountings 
of  foraminifera,  obtained  during  the  exploration  of  the  British  ships 
Porcupine^  Valorous^  Lightning^  and  Challenger j  and  prepared  and  de- 
termined by  the  late  Dr.  William  B.  Carpenter,  whose  published  re- 
searches upon  this  low  group  of  animals  are  widely  known. 

Other  accessions  deserving  of  special  notice  are  the  following :  From 
Wesleyan  College,  Middletown,  Connecticut,  23  species  of  Bermuda 
annelids,  collected  in  1876  and  1877  by  Dr.  G.  Brown  Goode,  and  de- 
scribed by  Dn  H.  E.  Webster,  president  of  U  nion  College.  From  the 
United  States  Eclii>8e  Expedition  of  1889-'90  to  West  Africa,  William 
Harvey  Brown,  naturalist,  a  miscellaneous  collection  consisting  chiefly 
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of  omstaceaDs,  annelids,  echinoderms,  actinianSy  and  sponges,  from  the 
Azores,  Cape  Verde  Islands,  Ascension  Island,  St.  Helena,  Barbados, 
and  the  west  coast  of  Africa.  From  the  Bureau  of  Navigation,  Navy 
Department,  25  specimens  of  deep-sea  soundings  taken  in  the  North 
Atlantic  Ocean  by  the  U.  S.  S.  Dolphin,  Gommander  George  F.  F. 
Wilde,  U,  S.  Navy,  commanding,  during  the  passage  from  the  Straits 
of  Gibraltar  to  New  York.  From  Prof.  O.  B.  Johnson,  University  of 
Washington,  Seattle,  Washington,  a  miscellaneous  assortment  of  cms* 
taceans,  tunicates,  echinoderms,  and  pennatulsB,  from  Puget  Sound. 
From  Mr.  Bomyn  Hitchcock  and  Mr.  H.  Loomis,  collections  of  crusta- 
ceans, echinoderms,  corals,  and  sponges,  obtained  in  Japan. 

In  view  of  the  proposed  repairs  to  the  west  hall  of  the  Smithsonian 
institution,  it  has  been  considered  inexpedient  to  make  any  extensive 
changes  in  the  exhibition  collection  of  marine  invertebrates  which  is 
there  displayed.  Plans  have  been  partly  perfected,  however,  for  the 
formation  of  a  synoptical  collection,  and  the  enlargement  and  rearrange- 
ment of  the  present  general  one.  In  anticipation  of  these  additions, 
Mr.  Benedict  has  begun  the  preparation  of  a  series  of  dried  crusta- 
ceans. He  has  also  made  many  microscopical  mountings  of  crustacean 
appendages  for  study  purposes. 

Eight  additional  mahogany  unit  cases  have  been  placed  in  the  west 
hall,  afifording  much  desired  space  for  the  storage  of  dried  echinoderms 
and  corals.  Four  of  the  old  style  table  cases  have  also  been  transferred 
to  the  gallery  in  the  main  hall,  where  they  are  used  for  holding  the  dried 
collection  of  crabs  and  many  of  the  duplicate  specimens.  The  unit  trays 
stacked  in  the  same  gallery  have  all  l^een  furnished  with  metal  label- 
holders,  which  have  proved  a  great  convenience.  The  arrangement  of 
a  type  series  of  alcoholic  specimens  in  the  small  west  basement  room, 
for  convenience  in  identifying  collections  as  they  are  received,  has  been 
continued,  the  groups  now  represented  there  being  the  brachyurans, 
echini,  and  ophiurans.  The  card-catalogues  of  those  groups  have  also 
been  brought  down  to  date.  This  readjustment  of  the  collections  was 
rendered  expedient  on  account  of  the  imperfect  lighting  of  the  general 
alcoholic  store-room. 

The  alcoholic  collection  of  alcyonarians  and  actinians,  and  the  entire 
collection  of  brachyurans  and  anomonrans  have  been  carefully  gone 
over,  the  jars  cleaned,  the  alcohol  and  labels  replaced  where  necessary, 
and  the  card- catalogue  of  the  same  revised  and  completed.  In  the 
overhanling  it  was  found  that  the  dried  crustaceans  had  suffered  some- 
what from  the  attacks  of  insects.  This  collection  was,  therefore,  thor- 
oughly renovated  and  newly  poisoned,  but  as  none  of  our  storage-cases 
are  provided  with  the  proper  safeguards  against  these  pests,  it  is  im- 
possible to  prevent  injury  of  this  character  from  time  to  time.  The 
assorting  of  Mr.  William  H.  DalPs  Alaskan  collection,  some  parts  of 
which  received  attention  in  previous  years,  has  been  entirely  finished, 
and  all  of  the  brachy  uran  crustaceans  in  the  Department  have  also  been 
H.  Mis.  129,  pt.  2 16 
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separate^,  as  to  species  iu  the  course  of  Mr.  Benedict's  studies  of  that 
group.  The  large  collection  of  samples  from  the  ocean-bottom,  com- 
prising those  obtained  by  the  Fish  Commission  and  by  other  govern- 
ment surveys,  has  been  overhauled  and  catalogued,  and  the  packages 
containing  them  have  been  labeled  on  the  outside  for  convenience  of 
reference. 

Mr.  Benedict  has  returned  to  the  Museum  several  hundred  vials  of 
annelids  which  were  referred  to  him  several  years  ago  for  study,  and 
also  a  large  series  of  microscopic  preparations  of  the  appendages  of  the 
same  species.  Much  time  has  been  spent  in  making  up  the  several 
special  sets  of  duplicates  for  distribution  which  are  described  below. 

The  amount  of  cataloguing  done  during  the  year  is  explained  in  the 
following  table: 


Groap. 


CmMaeeuis 

Worms 

Bryozoans  and  Ascidians 

Echinoderros  and  Coelenteratoa . 
Sponges  and  Protoaoans 

Total 


Entriea    to 
June  30, 1860. 

Entries     to 
June  30, 1890. 

No.    of    en- 
tries    made 
during  year. 

14,385 

14,934 

549 

4,728 

4,810 

83 

2,778 

2,814 

66 

1«,885 

17,4d0 

574 

6,050 

e.287 

231 

1.502 


During  the  past  year  the  curator  has  identified  the  shore  and  shallow- 
water  echini  collected  by  the  steamer  Albatross  on  the  west  coast  of 
North  America  iu  1888  and  1889,  and  a  type  series  of  the  same  has  been 
deposited  in  the  Museum.  The  deep-water  echini  from  the  same 
source  have  been  referred  to  Mr.  Alexander  Agassiz,  of  Cambridge, 
Massachusetts.  The  curator  has  also  begun  the  classification  of  the 
star  fishes  from  the  North  Pacific  Ocean,  making  use  of  the  large  col- 
lection that  has  gradually  accumulated  in  the  Museum,  together  with 
that  recently  obtained  by  the  steamer  Albatross. 

The  assistant  curator,  Mr.  Benedict,  has  paid  most  attention  to 
the  brachyuran  and  anomouran  crustaceans,  with  which  this  depart- 
ment is  well  supplied,  having  completed  the  determinations  iu  several 
groups  belonging  to  the  Atlantic  coast,  and  madeconsitlerable  progress 
with  those  from  the  North  Pacific  Ocean.  The  collection  from  the  latter 
region  is  especially  rich  in  the  number  of  specimens  and  species  which 
it  contains,  the  field  being  a  comparatively  new  one,  brought  into  prom- 
inence by  the  recent  investigations  of  the  steamer  Albatross,  lieports 
upon  these  studios  are  in  course  of  preparation.  Mr.  Benedict  has  also 
reported  upon  the  crustaceans  collected  by  the  United  States  Eclipse 
Exjiedition  to  West  Africa,  comprising  18  species  of  brachyurans,  4  of 
anomourans,  4  of  macrurans,  3  of  isopods,  and  1  of  branch iopods,  and 
has  done  some  work  upon  the  Alaskan  annelids  obtained  by  Mr.  Dall 
and  the  Fish  Commission. 
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Prof.  Walter  Faxon,  of  the  Maseam  of  Comparative  Zoology,  Gam- 
bridge,  Massachusetts,  has  finished  his  studies  npon  the  crayfishes 
sent  him  by  this  department  in  April,  1889,  and  upon  those  sapplied 
by  the  Fish  Commission,  chiefly  from  the  collections  made  by  Dr.  David 
S.  Jordan  and  Mr.  C.  H.  BoUman,  in  Virginia,  North  Carolina^  and 
Michigan,  dnring  1888.  The  specimens  from  both  sources  have  been 
returned,  and  Professor  Faxon's  report  has  recently  been  printed  in  the 
Proceedings  of  the  Museum.  Prof.  Edwin  Linton,  of  Washington  and 
Jefferson  College,  Pennsylvania,  has  continued  his  investigations  upon 
the  entozoan  parasites  of  fishes,  and  additional  material  was  sent  to 
him  in  June,  including  a  collection  referred  to  Dr.  A.  S.  Packard  sev- 
eral years  ago,  but  not  studied  by  him.  The  reports  of  Professor  Lin- 
ton, having  a  dii-ect  bearing  npon  the  work  of  the  Fish  Commission 
have  appeared  in  its  publications. ' 

Mr.  W.  C.  Kendall,  of  the  Fish  Commission,  was  given  the  facilities 
of  the  department  during  last  spring  to  enable  him  to  identify  the 
brachyoran  crustaceans  collected  on  the  west  coast  of  Florida  in  1889 
by  the  schooner  Chrampua.  Miss  Sonthworth,  of  the  Department  of 
Agriculture,  was  also  afforded  accommodations  in  the  laboratory,  dur- 
ing about  three  months  of  the  winter,  for  carrying  on  special  researches 
in  zoology,  and  we  are  indebted  to  her  for  assistance  rendered  Mr.  Ben- 
edict in  his  examination  of  the  Crustacea. 

The  following  additional  material  has  been  supplied  to  specialists  out- 
side of  the  Museum,  for  study  and  report:  To  Prof.  F.  H.  Herrick, 
Adelbert  College,  Cleveland,  Ohio,  the  entire  collection  of  Alphei, 
comprising  49  lots  of  specimens.  To  Prof.  C.  S.  Dolley,  University  of 
Pennsylvania,  Philadelphia,  Pennsylvania,  the  entire  collection  of  crus- 
taceans from  the  Bahama  Islands.  To  the  Eev.  Albert  Mann,  jr., 
Newark,  New  Jersey,  a  number  of  samples  of  ocean  bottom,  to  be 
examined  for  diatoms. 

Series  No.  iv,  of  duplicate  marine  invertebrates,  the  composition  of 
whicb  has  been  described  in  previous  reports,  has  been  distributed  to 
seventeen  institutions.  Each  set  contains  about  110  species,  collected 
daring  the  investigations  of  the  U.  S.  Fish  Commission  on  the  Atlantic 
coast  of  the  United  States.  They  have  been  prepared  with  the  special 
view  of  aiding  teachers  in  their  class-work  in  natural  history,  and 
as  most  of  the  groups  which  they  represent  are  difficult  to  obtain,  par- 
ticularly for  the  inland  schools  and  colleges,  they  have  been  in  great 
demand  for  educational  purposes. 

The  institutions  supplied  during  the  past  year  are  as  follows,  namely : 
Clark  University,  Worcester,  Massachusetts;  Lawrence  University, 
Appleton,  Wisconsin ;  University  of  South  Carolina,  Columbia,  South 
Carolina;  Ottawa  University,  Ottawa,  Kansas;  Muhlenberg  College, 
Allentown,  Pennsylvania;  University  of  Wisconsin,  Madison,  Wiscon- 
sin ;  High  School,  Council  Bluffs,  Iowa ;  New  Orleans  University,  New 
Orleans,  Louisiaaa;  Woman's  College,  Baltimore,  Maryland;  Public 
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Schools,  Olean,  New  York ;  Miiseam  of  the  State  Agricaltural  College, 
Gorvallis,  Oregon;  Soath  Jersey  Institute,  Bridgeton,  New  Jersey; 
Dakota  CTniversity,  Mitchell,  Soath  Dakota;  Massachusetts  Agrical- 
tural College,  Amherst,  Massachusetts ;  Nebraska  Institution  for  the 
Deaf  and  Dnmb,  Omaha,  Nebraska;  St.  John's  College,  Annapolis, 
Maryland ;  Syrian  College,  Beirut,  Syria. 

In  1883,  ten  special  sets  of  duplicate  marine  invertebrates,  also  se- 
lected from  the  collections  of  the  U.  S.  Fish  Commission,  were  prepared 
in  connection  with  the  American  exhibit  for  the  Great  London  Fisheries 
Exhibition  of  that  year.  They  contained  about  200  species  each,  and 
were  intended  for  distribution  to  foreign  institutions,  in  illustration  of 
the  natural  history  investigations  of  the  Fish  Commission.  Six  of  those 
sets  were  disposed  of  at  that  time.  Two  of  the  remaining  sets  have 
been  sent  this  year  to  the  British  Museum,  London,  and  the  K.  K. 
Naturhistorisches  Hofmuseum,  Vienna. 

Other  special  sets  of  marine  invertebrates  have  been  supplied  as  fol- 
lows: The  Bev.  A.  M.  Norman,  England,  in  exchange,  02  species, 
chiefly  brachynran  crustaceans  and  echinoderms  from  the  deep-sea 
dredgings  of  the  steamer  Albatross.  Tuft's  College,  Medford,  Massa- 
chusetts, 105  species,  and  12  lots  of  unassorted  foraminifera.  The  Ice- 
landic Society  of  Natural  History,  Reykjavik,  Iceland,  133  species  from 
the  North  Atlantic  and  North  Pacific  oceans.  Oberlin  College,  Oberlin, 
Ohio,  75  species.  Academy  of  Natural  Sciences,  Philadelphia,  Penn- 
sylvania, 120  species.  Wagner  Free  Institute,  Philadelphia,  Pennsyl- 
vania, 88  species.  Cincinnati  Society  of  Natural  History,  Cincinnati, 
Ohio,  92  species.  Central  Illinois  Scientific  Society,  Virginia,  IliinoiB, 
96  species.  Western  Normal  College,  Shenandoah,  Iowa,  76  species. 
John  W.  Spencer,  Paxtou,  Indiana,  in  exchange,  14  species  of  West 
Indian  corals. 

Nine  smaller  collections,  containing  only  a  few  species  each,  or  con- 
sisting of  several  lots  of  unassorted  foraminifera  for  microscopical 
study,  have  been  sent  to  as  many  individuals  and  institutions. 

Important  investigations  have  been  carried  on  by  the  Fish  Commis- 
sion during  the  past  year,  from  which  this  and  other  departments  of 
the  Museum  may  expect  to  derive  substantial  benefits  before  long. 
The  steamer  Albatross  left  San  Francisco,  May  21,  1889,  on  her  second 
northern  cruise,  which  was  confined  mainly  to  the  coasts  of  Oregon 
and  Washington.  One  trip  extended  as  far  north,  however,  as  Sitka 
and  Juneau,  Alaska,  and  a  start  was  also  made  for  Beiing  Sea,  but, 
through  an  accident  to  the  machinery,  this  longer  cruise  had  to  be 
abandoned.  Soundings,  dredgings,  and  fishing  trials  were  carried  down 
the  coast  from  the  Straits  of  Fuca  to  Cape  Mendocino,  California,  this 
work  terminating  in  the  fall  of  1889.  During  March  and  April,  1890, 
the  region  between  Point  Conception,  south  of  San  Francisco,  and 
Punta  Arena,  north  of  San  Francisco,  was  subjected  to  the  same  care- 
ful examination,  and  on  May  4  the  Albatross  left  for  Bering  Sea  where 


DEPARTMENT   OF   MARINE    INVERTEBRATES.  229 

she  is  expected  to  remain  during  the  entire  summer.  During  the  fiscal 
year  up  to  May  4,  1890,  133  dredge-hauls  were  made,  in  dei)ths  of  7  to 
552  fathoms  (station  numbers  3077-3200}.  The  zoological  collections 
obtained  are  now  at  the  Fish  Commission  laboratory  in  Washington.   - 

The  steamer  Fish  Hawk  was  engaged  in  scientific  inquiries  only  from 
July  to  October,  1889,  during  which  time  she  was  at  work  upon  the 
oyster  grounds  of  Long  Island  Sound,  between  South  Korwalk  and 
New  Haven.  This  survey  was  conducted  chiefly  for  the  purpose  of 
ascertaining  the  characteristics  and  condition  of  the  grounds,  and  of 
determining  means  of  lessening  the  ravages  of  the  natural  enemies  of 
the  oyster.  The  natural  history  of  the  region  being  comparatively 
well  known,  only  a  few  specimens  were  saved  from  the  dredgings.  The 
schooner  Chrampus  was  occupied  during  the  summer  of  1889  in  making 
a  survey  of  the  mackerel  region  south  of  New  England,  under  the 
direction  of  Prof.  William  Libbey,  jr.,  of  the  College  of  New  Jersey. 
The  area  examined  had  a  width  of  about  70  miles,  and  extended  sea- 
ward a  distance  of  about  130  miles  from  the  coast,  or  well  into  the  Gulf 
Stream.  The  work  was  principally  of  a  physical  character,  having 
reference  to  temperature,  densities,  currents,  etc.,  but  important  collec- 
tions of  surface-animals  were  made,  and  a  part  of  these  are  now  being 
studied  by  Prof.  W.  K.  Brooks,  of  John  Hopkins  University. 

Another  branch  of  inquiry  that  has  grown  up  within  the  past  two 
years  has  been  the  systematic  investigation  of  the  interior  lakes  and 
rivers.  This  work  has  been  carried  on  mainly  under  the  direction  of 
Dr.  David  S.  Jordan,  and  in  the  interest  of  fish-culture  and  the 
fisheries.  Large  collections  of  fishes  have  been  made,  and  attention 
has  also  been  paid  to  the  aquatic  invertebrates,  especially  the  cray- 
fishes. During  the  year  just  ended  the  investigations  have  extended 
to  the  following  States  and  Territories :  Georgia,  Alabama,  Louisiana, 
Ohio,  West  Virginia,  Indiana,  Iowa,  Missouri,  Arkansas,  Colorado, 
Utah,  the  Yellowstone  Park,  and  Kadiak,  Alaska. 


REPORT  ON  THE  DEPARTMENT  OF  COMPARATIVE  ANATOMY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Frederick  W.  Truk,  Acting  Curator, 


The  fiscal  year  to  be  covoreil  by  this  report  was  not  a  very  favorable 
one  for  the  departmeut.  The  actiug  curator  was  too  much  engrossed 
by  his  daties  as  the  head  of  another  department  to  do  more  than  to 
oversee  in  a  general  way  the  operations  carried  on ;  while  the  assistant 
curator,  who  serves  also  as  a  preparator,  was  called  upon  to  do  consid- 
erable work  in  connection  with  the  installation  of  vertebrate  fossils  and 
domestic  animals,  and  also  to  prepare  certain  scientific  articles  for  the 
report  of  the  Museum. 

The  work  done  during  the  year  was  chiefly  in  the  direction  of  per- 
fecting the  exhibition  series  and  the  study  series  of  ostoological  speci- 
mens, and  caring  for  material  received  in  a  fresh  condition.  In  this 
connection  the  birds  received  the  greatest  share  of  attention.  No  at- 
tempt was  made  to  obtain  or  exhibit  any  preparations  of  soft  parts, 
owing  to  the  lack  of  the  necessary  facilities  and  assistance. 

Aside  from  the  skulls  belonging  to  skins  in  the  Department  of  Mam- 
mals, there  were  few  important  accessions  of  osteological  specimens  of 
mammals.  A  skull  of  the  South  American  Otter,  Lutra  felina^  was 
received  from  the  British  Museum.  A  skeleton  of  a  common  Armadillo 
was  purchased.  The  skeleton  of  a  Black  Bear  which  died  in  the  Na- 
tional Zoological  Park  was  added  to  the  collection.  Reference  to  the 
skulls  belonging  \jo  skins  in  the  Departmeut  of  Mammals  will  be  found 
in  the  report  of  that  department. 

An  important  series  of  birds  in  alcohol  was  collectetl  by  the  United 
States  Astronomical  Expedition  to  Angola,  Africa.  This  material  has 
not  yet  been  identified  or  entered.  Skeletons  of  two  adult  Hoatzins, 
Opisthocomti8  cristatua^  and  those  of  five  young  individuals  were  re- 
ceived from  the  Demerara  Museum.  Skeletons  of  the  King  Penguin, 
Aptenodyies  forsteri,  and  of  the  Little  Penguin,  Eudyptila  minor^  were 
purchased.  An  extensive  series  of  North  American  water-fowl  in  alco- 
hol was  presented  by  Mr.  G.  Frean  Morcom  through  Dr.  II.  W.  Shu- 
feldt.  Dr.  Shufeldt  also  presented  a  large  number  of  birds  in  alcohol, 
principally  of  species  inhabiting  western  North  America. 

An  important  reptilian  skeleton  was  that  of  the  Abingdon  Island 
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tortoise,  Testudo  abingdoni.  It  is  believed  to  be  the  ouly  one  preserved 
In  auy  maseum.  A  skull  of  Schlegei's  Crocodile,  Tomistoma  aehlegeli, 
was  purchased. 

No  fishes  were  entered  during  the  year. 

The  changes  in^he  exhibition  hall  during  the  year  were  not  such  as 
to  affect  materially  its  general  appearance.  A  marked  improvement 
was  the  addition  of  order  and  family  labels  throughout  the  entire  exhi- 
bition series. 

It  was  found  expedient  to  place  casters  under  all  the  smaller  cases, 
which  action,  however,  made  it  necessary  to  twice  move  all  the  smaller 
specimens  in  the  hall. 

Sixty-five  entire  or  partial  skeletons  of  vertebrates  were  added  to 
the  exhibition  series  during  the  year.  Of  these,  40  were  mammals, 
16  birds,  8  reptiles  and  batrachians,  and  2  fishes.  In  addition,  the  pre- 
parators  cleaned  96  osteological  pieces.  The  work  done  for  the  Depart- 
ment of  Agriculture  is  mentioned  in  the  report  of  the  Department  of 
Mammals. 

The  entries  of  osteological  material  in  the  several  classes  were  as 
follows : 

Mammals •l.gei 

Birds 236 

Reptiles  and  batrachiaos 29 

The  first  and  last  numbers  for  the  year  in  the  several  catalogues  are 
as  follows : 


Clasa. 

Firat  namber, 
July,  1889. 

Last  namber, 
June,  1890. 

M^iTimiMii «.  . 

1 

28782  to    2S651 
25751  to    25811 

3U026  1O 

18508 
29262 

Binls 

90065 

18743 

KaptilesADd  batrachiAns 

29290 

Fishes 

*29064 

*  September  11. 1888. 

*A11  but  a  small  number  of  these  entries  were  those  of  skulls  belongioi;  to  skins  in 
the  Department  of  Mammals,  or  in  the  U.  S.  Department  of  Agriculture  deposit. 


REPORT  ON  THE  DEPARTMENT  OF  PALEOZOIC  FOSSILS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Charles  D.  Walcott,  Honorary  Curator. 


DariDg  the  first  seven  months  of  the  year  Dr.  B.  E.  Gurley  was  em- 
ployed iu  labeling  the  collections  for  the  exhibition  and  students'  series 
in  the  southeast  court;  in  making  a  special  study  upon  American  grapto- 
lites ;  and  in  looking  after  the  painting  of  the  catalogue  numbers,  by  an 
assistant,  on  the  specimens  being  transferred  from  the  laboratory  to  the 
court  Dr.  Gurley's  study  of  the  graptolites  has  resulted  in  the  identi- 
fication and  labeling  of  the  species  in  the  collection  of  the  Museum, 
and  he  has  made  a  valuable  contribution  to  the  study  of  tlie  graptoli- 
tidse.  He  resigned  his  position  on  the  Museum  force  in  March  to  join 
the  Fish  Commission.  Since  his  resignation,  however,  he  has  given  all 
his  spare  time  to  the  completion  of  a  bibliography  of  the  literature  re- 
ferring to  the  graptolites,  and  has  also  continued  his  general  investi- 
gations upon  the  group. 

In  May  Prof.  Joseph  F.  James  rearranged  and  put  into  shape  the 
fossils  from  the  Gincinnati  formation  of  Ohio,  contained  in  one  of  the 
exhibition  cases.  Attention  was  also  given  to  the  exhibition  series  of 
crustaceans  from  the  Water-lime  formation  of  New  )Lotk ;  and  the  col- 
lection from  the  Ghazy  horizon  of  New  York  and  Vermont  was  relabeled 
and,  with  much  additional  material,  put  on  exhibition. 

After  returning,  in  October,  from  field-work  in  connection  with  the 
Geological  Survey,  my  attention  was  given  to  the  selection  of  material 
for  the  illustration  of  the  Middle  Cambrian  fauna  and  to  the  study  of 
the  literature  of  the  Cambrian  rocks  of  America.  These,  in  connection 
with  the  routine  work  demanding  my  attention  as  a  member  of  the  Geo- 
logical Survey  and  as  an  honorary  curator  of  the  National  Museum,  so 
occupied  my  time  as  to  prevent  personal  work  on  the  exhibition  series. 

The  work  accomplished  will,  however,  in  the  future,  enable  me  to 
add  to  the  value  of  the  collections  of  the  Museum.  Several  thousand 
beautiful  fossils  from  the  Lower  Paleozoic  rocks  of  New  York  and 
Vermont  were  collected  under  my  direction  for  the  Geological  Survey. 
A  beautiful  series  of  trilobites  from  this  collection  has  been  placed  tem- 
porarily in  the  exhibition  cases,  awaiting  their  transfer  from  the  Geo- 
logical Survey  to  the  National  Museum,  when  the  study  upon  them 
shall  have  been  completed. 

The  small  amount  allotted  for  the  purchase  of  material  for  the  ex- 
hibition series  was  of  great  assistance,  and  I  respectfully  repeat  the 
reoofflmeudation  urged  in  my  last  annual  report,  that  a  sum  be  reserved 
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anDualb^  for  increasing^  tbe  Museum  collections  by  the  purchase  of  small 
collections  of  typical  specimens  that  can  not  be  obtained  in  any  other 
way. 

A  detailed  list  of  the  accessions  for  the  year  will  be  found  in  section 
y.  Notices  of  the  papers  published  by  those  connected  with  this  de- 
partment will  be  found  in  the  bibliography,  section  iv  of  the  reporl 

The  amount  of  material  representing  the  collections  was  increased  by 
the  addition  of  1,229  specimens,  embracing  180  genera,  239  species,  and 
5  varieties. 

The  catalogue  numbers  taken  up  during  the  year  were  from  18431  to 
23842,  both  inclusive. 

The  more  important  accessions  received  during  the  year  are: 

No.  22580:  This  aocessioD,  from  the  British  Maseum,  ioclades  a  nomber  of  very 
beaatifal  speoimeas  of  triiobites,  represiented  by  57  specimens,  carrying  27  genera,  33 
species,  and  1  variety.  It  will  be  of  service  to  students  in  comparing  American 
with  European  species  and  genera. 

No.227M0:  This  accession  contains  66  specimenSi  p^iving  11  genera,  12  species,  and 
1  variety,  from  the  Lower  Cambrian ;  but  the  principal  interest  is  centered  in  the  45 
genera,  72  species,  and  2  varieties,  as  famished  by  the  526  specimens  from  the  Hudson 
terrane  of  central  New  York,  which  have  been  placed  on  exhibition  in  the  southeast 
court.  This  collection  is  one  of  the  most  complete  of  any  that  is  known  to  me  from 
this  terrane  in  the  State  of  New  York. 

No.  22847:  A  valuable  addition  from  the  Hudson  terrane  (Maquoketa  shale)  of 
Iowa.  It  Includes  178  specimens,  holding  19  genera,  25  species,  and  1  variety,  and 
affords  the  means  of  comparison  between  the  fauna  of  the  Hudson  terrane  in  New 
York,  Ohio,  and  Iowa. 

There  are  two  other  accessions  that  properly  should  be  credited  to 
this  year,  but  owing  to  the  papers  not  having  yet  been  completed  in 
relation  to  them,  they  will  be  included  with  those  of  the  next  fiscal  year. 
The  material  contained  in  them  is  from  the  Utica  shale  of  central  New 
York,  and  from  the  Eurypterus  beds  of  the  Water-lime  formation  of  west- 
ern New  York. 

Recapitulation  of  acceasiona  received  during  the  year. 


Acceuion 
number. 

No.  of 
genera. 

Ko.of 
species. 

No.  of 
varieties. 

No.  of 
speci- 
mens. 

49 

i' 

1 

1 

3 
1 
57 
50 
26 
12 

22285 

C 
2 

1 

1 
1 
4 

3 
1 
1 
3 
1 
27 
9 
7 
4 

33 
14 

22407 

22410 

22442  

22413 

22444 

22445 

22446 

(SUb) 

22482 

22570 

22679 

22580 

1 

22602 

22609 

22609 

Accession 
number. 


22681. 
22712., 
22730. 
22740. 
22776.. 
22788.. 


22847. 
23119.. 
23120.. 
23121.. 
23137. . 
23138.. 
23156.. 


No.  of 
genera. 

No.  of 
species. 

1 
1 

91 
3 

11 

3 
31 
2 
3 

1 

2 
3 

1 

Naof 
▼arieties. 

1 
1 

56 
3 
9 
(*) 
3 

34 
2 
3 
1 
2 

3 

1 

3 

1 

180 

239 

5 

No.  of 
speci- 
mens. 

1 

1 

682 

3 

36 

41 

8 

287 

2 

3 

1 

8 

12 

1 

1,229 


*  Miscellaneous  Brachiopoda. 


REPORT  ON  THE  DEPARTMENT  OF  MESOZOIO  FOSSILS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  C.  A.  White,  Honorary  Curator. 


The  honorary  carator,  aod  both  of  his  assistants,  Mr.  T.  W.  Stanton 
and  Mr.  C.  B.  Boyle,  being  officially  connected  with  the  U.  S.  Geological 
Survey,  it  has  not  been  practicable  to  devote  more  than  a  small  part  of 
the  past  year  to  work  directly  pertaining  to  the  Museum.  The  usual 
routine  work,  however,  such  as  the  identification  of  accessions  and  re- 
porting upon  the  same,  has  been  done  as  occasion  required.  Much 
work  has  also  been  done  upon  collections  of  fossils  brought  to  the 
Museum  by  members  of  the  U.  S.  Geological  Survey,  which  will  place 
that  material  iu  an  almost  immediately  available  condition  when  it  is 
officially  turned  over  to  the  Museum. 

Besides  the  material  collected  by  the  IJ.  S.  Geological  Survey  which 
has  not  yet  been  officially  transferred  to  the  Museum,  only  eight  acces- 
sions were  received  during  the  year.  These  accessions  were  of  compar- 
atively little  value  as  Museum  specimens,  but  reports  upon  them  were 
made  to  the  Director  of  the  Museum,  and  the  usual  disposition  made 
of  the  material. 

The  work  on  the  arrangement  of  the  collections  has  been  limited 
mostly  to  the  exhibition  series,  which  has  been  properly  classified  and 
systematically  arranged.  The  exhibition  series  has  frequently  been 
oonsalted  by  students  and  investigators,  and  every  proper  facility  has 
been  granted  such  persons  to  aid  them  in  their  work. 

The  official  work  done  by  the  honorary  curator  of  this  department 
for  the  U.  S.  Geological  Survey,  has  been  based  largely  upon  the  mate- 
rial in  the  Museum  collections,  but  no  special  publications  of  its  results 
have  been  made  during  the  past  year.  Several  papers  relating  to  the 
work  of  the  curator  as  an  officer  of  the  Geological  Survey  are  now 
nearly  ready  for  the  printer. 

No  accurate  statement  can  at  present  be  given  as  to  the  total  number 
of  specimens  in  the  collection,  nor  of  the  number  in  the  reserve,  exhi- 
bition, or  duplicate  series.  No  entries  were  made  in  the  catalogue  dur- 
ing the  year,  owing  to  pressure  of  other  work. 

A  considerable  amount  of  material,  mostly  fossils  collected  by  mem- 
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bers  of  the  U.  S.  Geological  Survey,  is  now  iu  my  charge  at  the  Museum, 
and  ready  to  be  recorded  iu  the  Museum  registers  and  officially  turned 
over  to  its  keeping.  On  account  of  the  lack  of  any  Museum  assistant 
this  work  has  been  impracticable,  and  can  not  be  undertaken  until  some 
one  is  detailed  by  the  Museum  for  this  work. 

I  have,  during  the  past  year,  published  two  papers,  both  of  which 
have  a  direct  bearing  upon  my  official  work.  These  are  mentioned  iu 
the  Bibliography. 


REPORT  ON  THE  DEPARTMENT  OF  BOTANY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Dr.  George  Vasey,  Honorary  Curator. 


The  report  now  presented  constitates  my  second  annual  report  con- 
cerning the  l^ational  Uerbariam. 

For  want  of  time  a  precise  statement  of  the  number  of  species  and 
specimens  contained  mnst  be  deferred  for  a  future  report,  iis  the  mere 
connting  of  the  specimens  would  require  the  services  of  one  person  for 
about  a  month ;  only  an  estimate,  therefore,  will  be  given. 

The  National  Herbarium  consists  of  two  parts,  the  larger  of  which 
has  been  in  the  custody  of  the  U.  S.  Department  of  Agriculture  since 
1869;  the  other,  established  in  1885,  now  in  the  custody  of  the  Depart- 
ment of  Fossil  Plants  of  the  U.  S.  National  Mupeum.  The  Museum 
employs  no  assistant  curator  or  laborers  in  the  Herbarium,  all  the  force 
being  provided  by  the  establishments  who  use  the  collections. 

A  historical  account  of  the  collection  at  the  Department  of  Agriculture 
was  published  in  1886,*  and  of  the  collection  in  the  National  Museum 
in  the  previous  reports  of  the  Department  of  Recent  Plants  in  the 
Museum. 

SAFETY  OF  THE  HEBBABITJM. 

The  need  of  fireproof  and  commodious  quarters  is  becoming  year  by 
year  more  pressing.  The  portion  at  the  Department  of  Agriculture  is 
especially  in  a  condition  to  cause  the  greatest  apprehension.  If  it  were 
destroyed  by  fire,  it  could  never  be  entirely  replaced  and  a  large  num- 
ber of  type  specimens  would  be  lost.  The  collection  of  American 
grasses  is  the  largest  in  existence  and  contains  the  type  specimens  of 
nearly  all  the  species  of  American  grasses  described  during  the  last 
fifteen  years.  It  is  unnecessary  to  go  into  detail  concerning  the  Value 
of  the  Herbarium,  but  a  resolution  passed  in  general  assembly  by  the 
American  Association  for  the  Advancementof  Science  at  its  last  meeting, 
calling  the  attention  of  the  Secretary  of  the  Smithsonian  Institution 
and  of  the  Secretary  of  Agriculture  to  the  present  insecurity  of  the  Her- 
barium, and  expressing  an  earnest  desire  that  means  be  taken  to  prop- 
erly care  for  it,  shows  the  feeling  of  the  scientific  world  in  general  in 
regard  to  the  matter. 


•  The  Botanical  Gazette,  xi,  pp.  153-156. 
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AOGESSIONS. 

Tbe  accessions  to  the  Herbarium  are  received  in  part  through  the 
National  Museum,  but  mostly  through  the  Department  of  Agricaltore. 
The  total  number  for  the  year  is  370.  Of  these,  24  came  through  the 
National  Museum.   Following  are  some  of  the  more  important  accessions : 

A  set  of  550  species  of  Japanese  plants  from  S.  Tegima,  Director  of  the  Educational 
Musenni,  Tokio,  Japan. 

A  set  of  335  species  collected  in  Mexico  by  C.  G.  Pringle. 

Abont  1,800  specimens  of  south  Califomian  plants,  many  of  them  duplicates,  from 
C.  R.  Orcutt,  San  Diego,  California. 

A  set  of  80  species  of  Canadian  grasses  from  John  Maconn,  Geological  and  Natural 
History  Survey  of  Canada. 

Texan  plants  (2,817  specimens)  collected  by  G.  C.  Nealley,  of  Houston,  Texas. 

A  collection  of  about  900  specimens  of  east  Floridan  plants  from  J.  H.  Simpson, 
Manatee,  Florida. 

A  collection  of  abont  4,000  specimens  made  by  Edward  Palmer  in  Lower  Califomia 
and  western  Mexico. 

Californian  and  Mexican  plants  from  the  California  Academy  of  Science  (327  spec- 
imens). 

Tbe  first  135  species  of  a  set  of  Bolivian  plants  collected  by  Miguel  Bang. 

About  100  Pacific  slope  species,  many  of  them  new,  from  E.  h.  Greene,  Berkeley, 
.California. 

A  set  of  142  species  of  the  HepaticsB  Cubenses  Wrightians  from  the  Harvard  Uni- 
versity Herbarium. 

About  500  specimens  from  the  U.  S.  Eclipse  Expedition  to  Africa. 

European  mosses  from  Dr.  I.  Hagen,  Trondhjem,  Norway  (320  species). 

About  800  specimens  collected  by  Frederick  V.  Coville  in  Virginia  and  North  Car- 
olina. 

Man^  of  the  accessions  were  single  specimens,  or  a  few  si>ecimen8 
sent  for  identification  merely,  and  not  prepared  for  the  Herbarium. 
While  the  number  of  such  accessions  is  considerable,  the  proportion  of 
the  specimens  contained  in  them  to  all  those  received  is  small.  The 
total  number  of  specimens  received  in  accession  is  21,346.* 

HEBBABIUM  AT  THE  DEPABTMENT  OP  AOBIOULTUBE. 

The  Herbarium  specimens  received  are  disposed  in  two  places,  the 
herbarium  proper  and  the  duplicate  herbarium.  The  latter  is  used  as 
an  exchange  stock,  which  is  very  valuable  in  transactions  with  foreign 
botanists. 

The  force  employed  in  mounting  and  labeling  specimens  is  able  to 
perform  the  amount  of  work  at  present  required,  while  the  number 
engaged  in  identifying  plants  has  been  increased  during  the  last  few 
months,  so  that  there  appears  to  be  no  immediate  pressing  need  for 
additional  assistants. 

The  number  of  specimens  mounted  is  estimated  to  be  about  125,000; 
in  the  duplicate  herbarium,  about  15,000;  and  of  those  not  yet  ex- 
amined, about  10,000.  About  6,000  specimens  have  been  mounted 
during  the  year. 


*  Single  packages  or  single  accessions  were  in  some  cases  estimated,  not  oonnted. 
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HERBARIUM  AT  THE  NATIONAL  MUSEUM. 

The  nnmber  of  mouDted  specimens  is  estimated  at  30,000;  ofdapli- 
cates,  3,000. 

ESTIMATE  OF  SPECIMENS. 

The  total  number  of  specimens  in  the  National  Herbaniim  is  there- 
fore estimated  as  follows:  moan  ted,  155,000;  daplicates,  18,000. 

A  list  of  botanical  papers  published  by  the  curator  and  by  other 
collaborators  will  be  found  in  the  Bibliography  (section  ly). 


REPORT  ON  THE  DEPARTMENT  OF  MINERALS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  F.  W.  Clakke,  Honorary  Curator. 


During  the  year  gratifying  progress  has  been  made  in  the  Depart- 
ment of  Minerals.  The  main  collection  has  been  carefully  culled  and, 
in  great  measure,  rearranged,  and  a  new  installation  of  the  gem  series 
is  well  under  way.  The  Lea  collection  of  micas  is  now  exhibited  in 
three  table-cases,  making  a  fine  appearance;  and  the  large  wall-case 
which  it  formerly  occupied  is  now  filled  with  large  mineral  specimens 
which  oopld  not  previously  be  displayed.  Two  hundred  duplicate  sets, 
of  fifty-seven  specimens  each,  have  been  prepared  for  distribution  to 
schools  and  colleges ;  and  eleven  special  series  of  duplicates  have  been 
sent  out  in  exchange  for  material  received. 

The  more  important  accessions  have  been :  by  gift,  from  W.  G. 
Clark  and  G.  M.  Wilson,  of  Mullan,  Idaho,  a  remarkable  series  of  platt- 
uerite  and  pyromorphite  from  the  Ooeur  d'Alene  district ;  from  J.  A. 
Lucas,  Silver  City,  New  Mexico,  337  pseudomorphs  of  copper  after 
azurite ;  from  O.  D.  Hamill,  Georgetown,  New  Mexico,  51  specimens 
of  descloizite  and  vanadinite ;  Mr.  Alex.  McGregor,  of  the  same  place, 
also  gave  110  specimens  of  the  same  mineral,  forming  a  unique  series 
as  regards  beauty  and  completeness;  from  W.  P.  Jenney,  U.  S.  Geolog- 
ical Survey,  one  specimen  of  native  lead  from  Idaho ;  from  Dr.  B.  H. 
Lamborn,  of  New  York,  eight  cut  stones  for  the  gem  collection ;  from 
Ira  B.  Allen,  Fairhaven,  Vermont,  two  barrels  of  amazonstone  from 
Amelia  Court- House,  Virginia ;  from  the  Pennsylvania  Salt  Company, 
one  barrel  of  cryolite  from  Greenland  ;  from  Dr.  H.  S.  Lucas,  Cullasaja, 
North  Carolina,  316  specimens  of  minerals  from  Corundum  Hill ;  from 
Mrs.  Hulda  Burdick,  Pine  Mountain,  Georgia,  204  specimens  of  min- 
erals from  the  Laurel  Creek  corundum  mines.  From  the  XT.  S.  Geolog- 
ical Survey,  a  large  series  of  minerals  from  the  lead  and  zinc  mines  of 
southwestern  Missouri  and  northwestern  Arkansas,  collected  by  W.P. 
Jenney ;  also  a  superb  series  of  vanadinite,  dumortierite,  and  other 
Arizona  minerals,  collected  by  Dr.  W.  F.  Hillebrand.  Large  field  col- 
lections were  also  made  by  Mr.  W.  S.  Yeates,  assistant  curator,  in 
Virginia  and  North  Carolina,  and  some  material  was  collected  by  my- 
self in  the  iron  region  near  Lake  Champlain. 
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By  purchase,  maDy  fine  specimens  have  been  added  to  the  collection. 
From  J.  W.  Beatb,  36  cut  stones  were  obtained  for  the  gem-series; 
from  W.  B.  Smith,  nearly  100  specimens  of  choice  Colorado  minerals; 
and  51  miscellaneous  specimens  were  bought  from  G.  L.  English  and 
Company.  Through  Dr.  Hillebrand,  a  series  of  scarlet  vanadinite  from 
the  Silver  District,  Arizona,  was  purchased  of  a  local  miner,  forming  the 
most  superb  series  of  that  species  in  existence.  Satisfactory  exchanges 
have  also  been  effected  with  the  British  Museum,  the  Museum  at  Stock- 
holm, Mr.  Ira  B.  Allen,  Mr.  C.  W.  Kesler  of  Statesville,  North  Caro- 
lina, Mr.  George  Vaux,  jr.  of  Philadelphia,  and  others. 

The  collection  of  meteorites  has  been  increased  by  ten  falls.  Prof.  E. 
T.  Hill,  of  Austin,  Texas,  gave  a  large  piece  of  a  new  stone  from  Travis 
County,  Texas.  Mr.  S.  W.  Cramer,  of  Charlotte,  North  Carolina,  gave 
a  specimen  of  a  new  iron  from  Ellenborough,  North  Carolina;  and  from 
Ward  &  Howell  were  received  good  specimens  of  irons  from  Hamilton 
County,  Texas,  and  Puquios,  Chili.  Six  falls  were  acquired  by  ex- 
change with  the  British  Museum  and  the  Museum  of  Natural  History 
in  Paris. 

Several  papers  relating  to  the  work  of  the  department  have  been  pub- 
lished during  the  year.  Notices  of  them  will  be  found  in  the  Bibliogra- 
phy. 

In  all,  during  the  year  1213  specimens  were  added  to  the  reserve  col- 
lection, and  8198  to  the  duplicate  series ;  3215  duplicates  were  distrib- 
uted. Last  catalogue  number  in  June,  18S9,  48468 j  last  catalogue 
number  in  June,  1890,  49056. 


REPORT  ON  THE  DEPARTMENT  OF  GEOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1890. 


By  Gkokok  p.  Merriu.,  Curator. 


On  July  1,  the  curator  left  Washington,  in  company  with  Dr.  A.  C. 
Peale,  of  the  17.  S.  Geological  Survey,  for  three  months'  field  work  in 
Montana  and  the  Yellowstone  National  Park.  The  season's  work,  up  to 
September  1,  was  mainly  in  Madison  Oonnty,  though  side  trips  were 
made  to  various  points  in  Gallatin  and  Jefferson  Counties.  On  Sep- 
tember 3  I  left  the  surveying  party  at  a  point  some  20  miles  from  the 
State  line,  in  Madison  Oounty,  and  proceeded  by  team  up  the  Madison 
River  ai)d  over  Reynolds  Pass  to  Henry's  Lake  in  Idaho,  and  thence  by 
stage  across  Tahgee  Pass  into  the  Yellowstone  Park,  remaining  there 
until  September  27.  The  time  thus  passed  was  devoted  to  the  collec- 
tion of  materials  for  the  Museum,  which  will  be  noticed  more  fally  under 
the  head  of  accessions.  Our  thanks  are  due  to  both  Dr.  A.  0.  Peale 
and  Dr.  A.  Hague,  of  the  U.  S.  Geological  Survey,  without  whose  as- 
sistance and  direction  but  a  small  proportion  of  the  work  accomplished 
would  have  been  possible. 

On  returning  to  Washington  (October  1)  I  was  placed  in  charge  of  the 
Department  of  Metallurgy,  the  former  curator,  Mr.  F.  P.  Dewey,  having 
resigned.  It  having  been  deemed  advisable  to  combine  the  Depart- 
ments of  Metallurgy,  and  Lithology  and  Physical  Geology,  this  was 
done,  the  new  Department  being  the  Department  of  Geology,  of  which 
I  was  appointed  curator. 

On  taking  charge  I  found  the  metallurgical  portion  of  the  new 
department  in  the  following  condition : 

The  material  in  the  exhibition  hall  (the  southwest  court)  was  arranged 
mainly  in  the  form  of  two  exhibits ;  first,  a  systematic  series,  compris- 
ing varieties  of  all  the  principal  ores  of  the  metals,  arranged  and 
labeled  to  show  methods  of  extraction  in  accordance  with  a  hand-book 
prepared  by  Mr.  Dewey  and  published  in  this  volume.  This  collection 
comprises  the  metallic  ores  of  gold,  silver,  lead,  copper,  iron,  zinc,  tin, 
antimony,  mercury,  aluminum,  chromium,  bismuth,  the  alloys,  and  the 
non-metallic  ores,  including  sulphur,  the  natural  abrading  materials, 
asbestos,  the  phosphates,  fictile  substances,  graphite,  and  the  hydro- 
carbon series,  such  as  coals,  petroleum,  etc.  The  graphite  and  hydro- 
carbon compounds  had  not  at  this  time  been  fully  arranged  or  labeled, 
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nor  had  the  other  non-metallic  substances  mentioned.  This  collection 
occupied  two  flattop  table  cases  and  fourteen  floor-upright  cases  on 
the  western  side  of  the  hall. 

The  second  exhibition -series  was  comprised  under  the  head  of  the 
geographical  series,  and  was  arranged,  by  States,  in  the  cases  extend- 
ing entirely  around  the  court,  and  also  in  twelve  floor-upright  cases 
occupying  the  east  side  of  the  hall.  The  center  of  the  court  was  occu- 
pied by  eight  table-cases  flUed  with  duplicate  and  unassorted  matter, 
and  carrying  flat-top  exhibition  cases,  filled  with  materials  illustrating 
the  Erupp  metallurgical  works,  the  mineral  resources  of  Austria,  and 
portions  of  the  Washoe  collections  of  ores.  This  geographical  series 
comprised  some  5,000  specimens,  and  was  but  partially  arranged.  The 
samples,  although  mostly  identified,  were  of  all  shapes,  sizes,  and 
quality,  nearly  all  in  need  of  washing  and  judicious  trimming,  and 
many  of  them  suitable  only  for  rejection  as  soon  as  better  material  can 
be  obtained  to  replace  them.  It  is  on  this  collection,  and  the  material 
stored  in  the  work-rooms  and  table-cases,  that  a  very  large  share  of  our 
energies  have  been  expended  siuce  November  1.  During  this  time, 
copy  for  3,350  labels  has  been  prepared  and  sent  to  the  Government 
Printer. 

It  was  scarcely  to  be  expected  that  office  and  laboratory  arrange- 
ments satisfactory  to  one  curator  should  be  equally  so  to  another,  even 
were  it  proposed  to  carry  out  the  same  line  of  work ;  hence,  one  of  the 
first  tasks  undertaken  on  my  assuming  charge  was  that  of  remodeling 
the  chemical  laboratory  and  offices  of  the  department  this  being  the 
more  necessary  from  the  fact  that  Mr.  Dewey's  work  was  largely  of  a 
metallurgical  character.  The  changes  in  the  laboratory  arrangements 
have  been  made  with  a  view  to  restoring  it  to  its  original  condition  at 
the  time  it  was  in  charge  of  Mr.  F.  W.  Taylor.  It  should  be  stated 
here  that  at  the  time  of  assuming  charge  there  was  but  a  meager  sup- 
ply of  chemicals  and  apparatus,  aud  such  of  the  latter  as  there  was, 
had  suffered  from  long  use.  Up  to  date  something  over  $200  has  been 
expended  for  chemicals  and  apparatus,  the  more  important  additions 
being  a  ^'  domestic  still ''  for  distilling  water,  and  a  small  air-pump. 
The  department  has  also  been  enriched  by  the  receipt  of  a  Grand  Model 
Petrographic  Microscope,  made  by  Kachet  of  Paris. 

NOTES  UPON  TUE  MORE  IMPORTANT  ACCESSIONS. 

The  accessions  of  the  year  which  are  of  especial  interest,  are  enu- 
merated below : 

(1)  A  series  of  twenty-one  traDSparenoies,  large  size,  for  windows  on  south  side  of 
west-south  range.    Gift  of  the  U.  S.  Geological  Survey. 

(2)  A  small  series  of  rocks  aud  ores  from  the  Australian  Museum  at  Sydney,  Aus- 
tralia. 

(3)  A  large  stab  of  Potsdam  quartzito  with  tracks  of  Proiichmite^  la^anun  (Marsh). 
Gift  of  C.  D.  Walcott. 
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(4)  Peridotite  from  Marfreesborough,  Arkansas.  Obtained  tbroagh  Prof.  J.  C. 
Branner. 

(5)  A  small  series  of  eruptive  rocks  (basalts,  liparites,  and  siliceons  sinters)  from 
Iceland.    Gift  of  Mr.  George  H.  Boehmer. 

(6)  A  small  series  of  Camptonites  and  porphyrites  from  New  York.  In  exchange 
from  Prof.  J.  F.  Kemp. 

(7)  Limonite  iron  ores  from  the  Katahdin  Iron  Works,  Piscataquis  County,  Maine. 
Received  in  exchange  from  Prof.  F.  L.  Harvey,  Orono,  Maine. 

(8)  Four  large  pieces  of  limestone,  showing  glacial  stri®,  from  St.  David's,  Ontario, 
Canada.    U.  S.  Geological  Survey. 

(9)  Specimens  of  contorted  schist  and  of  shell-marl  from  Dutch  Islanda,  Narragan- 
sett  Bay,  and  Acqnia  Creek,  Virginia.  Gift  of  F.  W.  Crosby,  Washington,  District 
of  Columbia. 

(10)  A  large  stalactite  from  Howe's  Cave,  New  York.  Gift  of  Dr.  Daniel  Breed, 
Washington,  District  of  Columbia. 

(11)  A  fine  exhibition  series  of  whetstones,  both  mounted  and  unmounted.  Gift  of 
the  Pike  Manufacturing  Company,  Pike's  Station,  New  Hampshire. 

(12)  Infusorial  earth,  Graham  Station,  Arizona.  Gift  of  J.  H.  Huntington,  Silver 
City,  New  Mexico. 

(13)  Dressed  12-inoh  cube  of  diabase  (''  Gettysburgh  Granite'')  from  Gettysburgh, 
Pennsylvania.    Gift  of  Perry  Tawuey  &  Co. 

(14)  Two  models  of  Mount  Shasta,  California.  From  the  U.  S.  (Geological  Sur- 
vey.    Modeled  after  surveys  of  J.  S.  Diller. 

(15)  Eighteen  boxes  of  rocks  from  the  quicksilver  district  of  the  Pacific  slope,  as 
collected  and  described  by  geologist  G.  F.  Becker  and  assistants. 

(16)  Twenty-two  photographs  of  views  in  and  about  the  Groat  Dismal  Swamp, 
Virginia.    Presented  by  I.  C.  Russell. 

(17)  A  series  of  specimens  of  eruptive  granites  with  inclosures,  from  near  Sykes- 
▼ille,  Maryland.    Collected  by  the  curator. 

(18)  A  small  series  of  eruptive  rocks  from  the  Azores  Islands,  collected  by  Mr.  W. 
H.  Brown  as  naturalist  of  the  United  States  Eclipse  Expedition  to  Africa,  1890. 

(19)  Dressed  specimen  of  coarse  gray  biotite  granite  from  head  of  Silver  Lake,  in 
Piscataqnis  County,  Maine.    Gift  of  S.  and  J.  Adams,  Bangor,  Maine. 

(20)  A  large  series  of  rocks  and  general  geological  material  from  Montana  and  the 
Yellowstone  National  Park,  collected  by  the  curator  during  July,  August,  and  Sep- 
tember.  This  includes  some  one  hundred  specimens  each  of  rhyolite,  obsidian,  horn- 
blende andesite,  basalt  and  calc  tufa  for  the  duplicate  series,  as  well  as  large  masses 
of  obsidian  and  tufa,  a  basaltic  column  7  feet  high,  banded  and  faulted  gneisses,  and 
qaite  a  quantity  of  eruptive  rocks  for  the  exhibition  and  study-series. 

(21)  Two  samples  of  dumortierite  quartzite  from  Clip,  Yuma  County,  Arizona.  Col- 
leeied  by  Dr.  W.  F.  Hillebrand. 

(^)  Five  boxes  of  rocks  representing  the  Pigeon  Point  contacts  and  the  Menomi- 
nee River  and  Marquette  greenstones.    Received  from  Dr.  G.  H.  Williams. 

(23)  One  large  slab  of  sandstone,  showing  mud-cracks,  from  Knowlesville,  New 
York.    Received  in  exchange  from  H.  H.  Thomas. 

(24)  A  fine  sample  of  tin  ore  from  Cornwall,  England.    Gift  of  Mr.  Samuel  Lanyon. 

(25)  Specimens  of  copper  ore  (chalcocite  and  malachite)  from  Allenville,  Pei-son 
County,  North  Carolina.    Gift  of  W.  P.  Yancey. 

(,26)  A  series  of  iron  ores  from  Virginia  and  Tennessee.  Gift  of  Prof.  J.  H.  Morri- 
son. 

(27)  A  sample  of  silver  ore  from  the  Silver  Queen  Mine,  Alaska.  Gift  of  Dr.  F.  S. 
Reynolds,  through  I.  C.  Russell. 

(28)  A  series  ot  petroleum  and  derivation  products  from  various  sources.  Received 
in  ezehange  from  Prof.  J.  J.  Stevenson,  New  York. 
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(29)  A  small  series  of  alamiQum  and  its  alloys.  Gift  of  Mr.  A.  E.  Hant,  president 
of  the  Pittsbnrgh  Redaction  Company. 

CHARACTER  OF  ROUTINE  WORK. 

The  character  of  the  routine  work  has  not  varied  materially  from  that 
of  previous  years. 

A  very  large  portion  of  the  carator's  time  has  been  expended  in  the 
dnll  routine  of  assorting  collections,  preparing  copy  for  labels,  and  re- 
plying, or  furnishing  material  for  replies,  to  correspondents  in  all  parts 
of  the  country. 

The  work  of  identifying  material  sent  to  the  Museum  by  persons  not 
ofScially  connected  therewith  consumes  a  very  considerable  amount  of 
time.  The  following  list  will  give  some  idea  of  the  character  of  material 
sent  to  the  department,  not  as  Museum  accessions,  but  for  the  purpose  of 
ascertaining  its  nature  and  economic  value.  While  the  department  can 
not  make  assays  and  analyses  in  such  cases,  it  is  assumed  that  the 
sender  is  entitled  to  a  fair  answer.  In  case  the  work  can  not  be  done 
or  the  exact  information  given,  it  is  customary  to  refer  him  to  other 
sources. 

On  Ace.  529:  Concretions  of  clay-iron  stone;  received  from  F.  A.  Degeler,  Cheha- 
lis,  Washington. 

On  Ace.  562 :  Vivianite ;  received  from  Dr.  A.  B.  Thomas,  Lncerne,  Patnam  Coanty, 
Missouri. 

On  Ace.  516 :  Concretions;  received  from  Miss  R.  D.  Carlock,  Worsham,  Prince 
Edward  County,  Virginia. 

On  Ace.  577 :  Nodule  of  pyrite ;  received  from  Henry  Berry,  Phebe,  Union  Coanty, 
Tennessee. 

On  Ace.  496:  Graphite;  received  from  J.  L.  Obendorf,  Downey ville,  Nye  Coanty, 
Nevada. 

On  Ace.  567 :  Sandstone ;  received  from  E.  Welvirt,  Snnbnry,  Pennsylvania. 

On  Aco.  571 :  Impure  magnetic  iron  ore ;  received  from  W.  F.  Melone,  Standards- 
ville,  Virginia. 

On  Ace.  585 :  Phosphatic  sandstone ;  received  from  Wood  Brothers,  Louisville, 
Kentucky. 

On  Ace.  588 :  Sulphide  of  iron ;  received  from  H.  G.  Rising,  San  Bernardino,  Cali- 
fornia. 

On  Ace.  590 :  Garnet,  etc. ;  received  from  E.  Brooks,  Crown  Point  Center,  New 
York. 

On  Ace.  595 :  Material  for  analysis;  received  from  Ray  &  Brian,  Kissimee,  Florida. 

On  Ace.  596:  Ore  from  I.  B.  Gray,  Tront  Creek,  Missouri  County,  Montana. 

On  Ace.  603 :  Soap  rock ;  received  from  C.  H.  Briggs,  Kankakee,  Illinois. 

On  Ace.  602 :  Ores  received  from  B.  F.  White,  Addison,  Maine. 

On  Ace.  605:  Phosphatic  material  received  from  George  A.  Niles,  Mannfield,  Florida. 

On  Ace.  608 :  Black  tourmaline ;  received  from  George  Bishop,  Miner's  Delight, 
Wyoming. 

On  Ace.  606 :  Mica  schist;  received  from  Carrie  W.  Smith,  North  Grafton,  Massaohu- 
setts. 

On  Ace.  6*28 :  Material  for  testing ;  received  from  W.  H.  Symonds,  Utica,  New 
York. 

On  Ace.  627  :  Ore ;  received  from  L.  J.  Sohnltz,  Argyle,  Wisconsin. 

On  Aco.  630 :  Clay ;  received  from  S.  Heyman,  Fayettevllle,  Tennessee. 
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On  Aco.637:  Gneiss;  received  from  J.  L.  Estes,  Blaokshear,  Georgia. 

On  Ace. 638 :  Ore;  received  from  Frazier  Brothers,  San  Bernardino,  California. 

On  Ace. 640:  Granite  for  analysis  and'  test;  received  from  Virginia  Brownstone 
Company,  Covington,  Kentucky. 

On  Ace. 641 :  Pamice  dust;  received  from  G.  W.  Neckmau,  Buffalo  Park,  Kansas. 

On  Ace.  643 :  Limestone ;  received  from  J.  R.  Adams,  through  H.  Herbert,  Mont- 
gomery, Alabama. 

On  Ace. 650:  Rock  for  analysis;  received  from  W.  R.  Bush,  Lake  City,  Columbia 
County,  Florida. 

On  Ace.  649:  Sandstone;  received  from  W.  H.  Clarke,  Navy  Pay  Office,  city. 

On  Ace.  654 :  Material  for  analysis ;  received  from  E.  S.  Shnoy,  Maccleuny,  Florida. 

On  Ace.  656:  Sand ;  received  from  Mrs.  A.  D.  Linnett,  New  Orleans,  Louisiana. 

On  Ace.  662:  Material  for  analysis  ;  received  from  S.  S.  King,  Atchison,  Kansas. 

On  Ace. 668:  Sandstone;  received  from  F.  A.  Nelson,  Lake  City,  Florida. 

On  Ace.  670:  Natural  concretions ;  received  from  T.  J.  Blalock,  Madison,  Floiida. 

On  Ace.  672:  Indurated  clay ;  received  from  Dr.  G.  B.  Lartiqne,  Black ville,  South 
Carolina. 

On  Ago.  692:  Rhyolite;  received  from  J.  H.  Pisor,  Horr  Post  office.  Park  County, 
Montana. 

On  Ace.  691 :  Calcite;  received  from  Sarah  Hollingsworth,  Beaver,  Douglass  County, 
Missouri. 

On  Ace.  690:  Clay  ;  reoived  from  A.  B.  Prock,  Osoeola,  Missouri. 

On  Ace.  22,961:  Limonite ;  received  from  D.  W.  M.  Wright,  Holly  Brook,  Bland 
Connty,  Virginia. 

On  Ace.  703:  Kaolin  ;  received  from  Bridgers  ^  Rankin,  Wilmington,  North  Caro- 
lina. 

On  Ace.  713:  Material  for  analysis;  received  from  L  Goldsmith,  Carlisle,  Grant 
Connty,  New  Mexico. 

On  Ace.  721 :  Siliceous  sand ;  received  from  William  B.  Farrell,  Lake  Forest,  Illinois. 

On  Ace.  729 :  Supposed  gold  quartz ;  received  from  State  Senator  W.  R.  Carter,  Bron- 
Bon,  Florida. 

On  Ace 734  :  Material  for  analysis;  received  from  P.  T.  Cox,  Tazewell, Tennessee. 

On  Ace.  739 :  Iron  ore  ;  from  Senator  W.  B.  Allison. 

On  Ace.  740:  Indurated  clays ;  received  from  J.  Olmstead,  Pierre,  South  Dakota. 

On  Ace.  741 :  Phosphate  rock ;  received  from  J.  B.  Crichton,  Ocala,  Florida. 

On  Ace.  742 :  Supposed  petrifaction ;  received  from  G.  E.  Harris,  Cassville,  Barry 
Connty,  Missouri. 

On  Ace.  744:  Dolomitic  sand  ;  received  from  J.  P.  Hamilton,  Spokane  Falls,  Wash- 
ington. 

On  Ace.  747:  Dolomitic  sand  ;  received  from  W.  O.  Matzger,  Spokane  Falls,  Wash- 
ington. 

On  Ace.  745 :  Sandstone ;  received  from  H.  Shriver,  Cumberland,  Maryland. 

On  Ace.  746 :  Oxide  of  manganese ;  received  from  Henry  Wozencraft,  San  Bernar- 
dino, California. 

On  Ace.  755:  Supposed  cobalt  and  nickel  ore ;  received  from  C.  T.  Washeim,  White 
Plains,  Nevada. 

On  Ace.  757 :  Marcasite ;  received  from  H.  Shriver,  Cumberland,  Maryland. 

On  Ace.  750 :  Galena ;  received  from  Julius  Sherr,  Eglon,  West  Virginia. 

On  Ace. 758:  Nickel;  received  from  H.  B.  Griffith,  Nashville,  Tennessee. 

On  Ace.  763:  Cerrusite,  etc.;  received  from  Hon.  J.  H.  Ketcham,  House  of  Repre- 
sentatives, Washington. 

On  Ace.  762:  Siliceons  sand ;  received  from  Hon.  H.  Clay  Evans.  House  of  Repre- 
sentatives, Washington. 

On  Ace.  765:  Clay  ;  received  from  G.  S.  Lee,  Lyerly,  Chattooga  County,  Georgia. 

On  Aco.  767:  Siliceous  limestone ;  received  from  H.  C.  Whiting,  1919  G  street,  city. 
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On  Ace.  768 :  Material  for  assay ;  received  from  C.  £.  Stewart,  Rockwood,  TeBnes- 
see. 

On  Aoo.  770:  Conoretions;  received  from  M.  J.  Becker,  Fort  Scott,  Kansas. 

On  Aoc.  773 :  Material  for  analysis ;  received  from  J.  McDonald,  Big  Bng,  Arizona. 

On  Ace.  775  :  Supposed  tin  ore ;  received  from  Sloan  &,  Ferguson,  Bozeman,  Mon- 
tana. 

On  Ace.  777:  Biotite  granite;  received  from  S.  &  J.  Adams,  Bangor,  Maine. 

On  Aoo.  780 :  Supposed  iron  ore ;  received  from  Dr.  A.  M.  Bourland,  Van  Bnren, 
Arkansas. 

On  Ace.  23,272:  Chalcopyrite,  shell  limestone  and  lava;  received  from  U.  S. 
Eclipse  Expedition  to  Africa;  collected  by  H.  Brown. 

On  Ace.  786 :  Material  for  assay ;  received  from  James  Gillespie,  San  Bernardino, 
California. 

On  Ace.  767  :  Concretion ;  received  from  J.  L.  Carter,  Kingston,  Alabama. 

On  Ace.  789 :  Material  for  assay;  received  from  John  Park,  Red  Bluff,  Montana. 

On  Ace.  791 :  Calcareous  sandstone ;  received  from  R.  A.  Mills,  Cbulusta,  Orange 
County,  Florida. 

The  general  character  of  the  strictly  Museum  work,  so  far  as  it  re- 
lates to  the  preparation  and  arrangement  of  materials  for  the  exhibition 
and  study  series,  may  be  best  understood  by  reference  to  the  prelimi- 
nary handbook  of  the  department,  as  it  appeared  in  appendix  of  tbe 
Museum  report  for  the  year  ending  June  30, 1889. 

It  may,  however,  be  said  here  that  the  present  force  of  the  depart- 
ment is  far  too  small  for  systematic  work.  The  time  is  passed  in  the  con- 
tinual struggle  to  keep  up  with  the  routine,  and  the  amount  of  actual 
progress,  as  displayed  by  permanent  results,  is  discouragingly  small. 
Up  to  March  15, 1890, 1  was  assisted  by  Messrs.  W.  H.  Newhall  and 
W.  B.  Merrimon.  The  latter  having  on  March  15  resigned  to  go  into 
the  Census  Office,  the  entire  work  of  the  department  has  since  been 
carried  on  by  Mr.  Kewhall  and  myself,  assisted  from  time  to  time  by 
a  Museum  laborer. 

Comparatively  little  has  been  done  in  the  way  of  sending  out  mate- 
rial for  exchange  during  the  year.  The  following  list  includes  all  the 
items  of  importance  coming  under  this  head : 

October  26, 18d9.— To  George  H.  Barton,  Boston  Society  of  Natural  History,  Boston, 
Massachusetts,  41  specimens  miscellaneous  rocks. 

November  8, 1889. — To  Dr.  A.  Brezina,  Vienna,  Aastria,  41  specimens  miscellaneous 
rocks. 

December  17, 1889.— To  Father  Orbon,  of  the  New  Catholic  University,  Washington, 
District  of  Colnmbia,  30  specimens,  type  series  of  rocks. 

February  19, 1890. — To  U.  S.  Geological  Survey,  city,  9  specimens  oolitic  rocks. 

March  22, 1890.— To  Hon.  G.  G.  Vest,  5  specimens  of  ores. 

March  5, 1890.— To  Prof.  W.  S.  Bayley,  Colby  University,  Waterville,  Maine,  13 
specimens  of  eruptive  rocks. 

April  4, 1890.— To  Prof.  Ernest  van  der  Broeck,  Brussels,  Belgium,  16  speoimens 
oolitic  rocks. 

May  16, 1890.— To  Prof.  J.  J.  Stevenson,  University  of  the  City  of  New  York,  15 
specimens  of  ores. 

June2, 1890.— To  Dr.  Moor,  Sioux  Falls,  Dakota,  6  samples  infusorial  earth. 

June  20,  1890.— To  Prof.  C.  R.  Van  Hise,  Madison,  Wisconsin,  121  specimens  rocks 
collected  by  the  Fortieth  Parallel  Survey.    (Lent  for  study.) 
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REVIEW  OF  SPECIAL  RESEARCHES. 

Owing  to  tbe  increase  of  roatine'work  involved  in  the  combination 
of  two  departments,  no  time  could  be  spared  for  investigation  or 
original  research  other  than  that  necessary  for  the  satisfactory  deter- 
mination of  the  materials  handled. 

The  titles  of  such  papers  as  have  been  published  are  given  in  the 
Bibliography.  Various  officers  of  the  U.  S.  Geological  Survey  have, 
from  time  to  time,  had  access  to  the  collections,  and  if  necessary, 
have  been  supplied,  so  far  as  the  collections  would  admit,  with  ma- 
terial for  investigation.  Mr.  Waldemar  Lindgren  has  thus  been  fur- 
nished with  samples  from  the  Bear  Paw  Mountains  in  Montana,  and 
some  121  specimens  of  rocks  collected  by  the  geologists  of  the  Fortieth 
Parallel  Survey  have  been  lent  to  Mr.  C.  B.  Van  Hise,  of  Madison,  Wis- 
consin. 

PRESENT  STATE  OP  THE   COLLECTION. 

Ignoring  for  the  time  the  material  still  in  storage  (some  three  hun- 
dred boxes)  or  as  yet  unpacked  and  assorted,  and  concerning  which  the 
curator  has  at  present  little  definite  knowledge,  and  bearing  in  mind 
the  remarks  made  under  this  head  in  my  last  annual  report,  the  foUow- 
^^g  general  summary  may  be  given.  No  estimate  is  made  of  the  num- 
ber of  specimens  of  ores  in  the  reserve  and  duplicate  series. 

A. — Systematic  Geology. 

I.  Rocks  and  rock-fonning  minerals 2, 500 

II.  Oeoeral  geology 1,800 

B. — Economic  Geology. 

I.  Building  and  ornamental  stones,  and  stones  nsed  in  sharpening  edge  tools.    3, 270 

II.  Systematic  series  of  ores 3,676 

III.  Geographic  series  of  ores 5,516 

Total  exhibition  series 16,762 

In  addition  to  the  above  are  some  16,000  specimens,  mostly  petro- 
graphical  material,  stored  for  study  and  comparison  in  the  drawers  of 
table  cases. 

In  connection  with  the  system  of  cataloguing  in  the  Department  of 
Metallurgy  I  find  four  catalogues  upon  which  entries  have  been  made 
as  below : 

First  entry  in  July  '89—51663,  59602,  66585,  68472. 

Last  entry  in  June  '90—51675,  59980,  66675,  68492. 

In  the  catalo^e  devoted  heretofore  to  the  Department  of  Lithology 
and  Physical  Oeology  the  entries  during  the  year  run  from  70,692  to 
72,959. 
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ByS.  R.  Koehler 385-394 
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3.  The  Methods  of  Fire-making.    By  Walter  Hough 395-409 

(Plate  LI.    Figs.  51-63.) 

4.  The  Uln,  or  Woman's  Knife,  of  the  Eskimo.     By  Otis  T.  Mason 411-416 

(Plates  LII-LXXII.) 

5.  The  Ancient  Pit-dwellers  of  Yezo.    By  Romyn  Hitchcock 417-427 

CPlatea  LXXIII-LXXX.    Figs.  64-67.) 

6.  The  Ainos  of  Yezo.  Japan.    By  Romyn  Hitchcock 429-^03 

(Plates  LXXXI-CXVII.    Figs.  68-88.) 

7.  Hand-book  for  the  Department  of  Geology  in  thelJ.  S.  National  Mnseura. 

Part  I,  Geognosy :  The  materials  of  the  earth's  crust.     By  George  P. 

Merrill \ 503-591 

(Plates  CXVIII-CXXIX.    Fig-^.  89-98.) 

8.  The  Catlin  Collection  of  Indian  Paintings.    By  Washington  Matthews, 

M.  D.,  Surgeon  U.  S.  Army 593-610 

(Plates  CXXX-CL.) 

9.  The  Log  of  the  Savannah.    By  J,  Elfreth  Watkins 611-639 

Plates  CLI-CLVI.) 

10.  Anthropology  at  the  Paris  Exposition  in  1889.     By  Thomas  Wilson 641-680 

(PUtes  CLVII-CLXin.    Fig.  99.) 
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THE  HUMMING  BIRDS. 


By  ROBBRT  RiDGWAY. 


INTRODUCTION. 

Minutest  of  the  feathered  kind, 
Possessing  every  charm  combiuM, 
Nature,  in  forming  thee,  designed 

That  thon  shouldst  be 

A  -proof  within  how  little  space 
She  can  comprise  such  perfect  grace, 
Rendering  thy  lovely  fairy  race 

Beauty's  epitome. 

Thou  burnished  colors  to  bestow, 
Her  pencil  in  the  heavenly  bow 
She  dipp'd,  and  made  thy  plumes  to  glow 
With  every  hue. 

—Charlotte  Smith. 

Of  all  the  namerous  groups  .nto  which  the  birds  are  divided  there  is 
none  other  so  namerous  in  species,  so  varied  in  form,  so  brilliant  in 
plnmage,  and  so  different  from  all  others  in  their  mode  of  life.  Inhab- 
itants exclusively  of  the  tropical  and  temperate  portions  of  America, 
they  cont»titate  the  most  charming  element  in  the  wonderfully  varied 
bird-life  of  the  New  World.  Buffon  considers  the  Humming  Bird  "  of  all 
animated  beings  .  .  .  the  most  elegant  in  form  and  brilliant  in  color. 
The  stones  and  metals  polished  by  art  are  not  comparable  to  this  gem 
of  nature.  She  has  placed  it  in  the  order  of  birds,  but  among  the  tiniest 
of  the  race — maxime  miranda  in  minimtts;  she  has  loaded  it  with  all  the 
gifts  of  which  she  has  only  given  other  birds  a  share.  Agility,  rapidity, 
uimbleness,  grace,  and  rich  attire  all  belong  to  this  little  favorite.  The 
emerald,  the  ruby,  and  the  topaz  glitter  in  its  garb,  which  is  never 
soiled  with  the  dust  of  earth,  for,  leading  an  aerial  life,  it  rarely  touches 
the  turf  even  for  an  instant.  Always  in  the  air,  Hying  from  flower  to 
flower,  it  shares  their  freshness  and  their  splendor,  lives  on  their  nectar, 
and  only  inhabits  those  climates  in  which  they  are  unceasingly  re- 
newed." Audubon  calls  the  Humming  Bird  a  '^glittering  fragment  of 
the  rainbow,'' and  asks :  ^^  Who,  on  seeing  this  lovely  little  creature  mov- 
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ing  on  hamming  winglets  through  the  air,  suspended  as  if  by  magic  in 
ity  flitting  from  one  flower  to  another,  with  motions  as  gracefal  as  they 
are  light  and  airy,  pursuing  its  course  and  yielding  new  delights  wher- 
ever it  is  seen  •  .  .  would  not  pause,  admire,  and  turn  his  mind 
with  reverence  toward  the  Almighty  Creator,  the  wonders  of  whose  hand 
we  at  every  step  discover,  and  of  whose  sublime  conception  we  every- 
where observe  the  manifestations  in  his  admirable  system  of  creation  T' 

Buffon's  characterization,  however,  is  somewhat  inaccurate  and 
slightly  overdrawn,  since  nature  has  no^ endowed  Humming  Birds  ^^with 
all  the  gifts  of  which  she  has  only  given  other  birds  a  share,"  the  ab- 
sence of  melodious  voice  being,  as  a  rule,  a  conspicuous  deficiency  of 
the  tribe,  while  the  statement  that  they  are  ^^  always  in  the  air"  is  very 
inaccurate,  Hamming  Birds  requiring  the  same  repose  which  other 
kinds  find  necessary. 

The  author  of  that  magnificent  work,  <<A.  Monograph  of  the  Trochi 
lidse" — Mr.  John  Gould — in  recounting  his  own  experience  with  Hum- 
ming Birds,  if  less  extravagant  in  his  praise  of  them  is  no  less  en- 
thusiastic in  his  admiration.  ^^  That  early  impressions  of  the  mind," 
says  he,  "  are  vividly  retained,  while  events'  of  the  day  flit  from  our 
memory,  must  have  been  experienced  by  everyone.  How  vivid,  then, 
is  my  recollection  of  the  first  Humming  Bird  which  met  my  admiring 
gaze!  With  what  delight  did  I  examine  its  tiny  body  and  feast  my 
eyes  on  its  glittering  plumage !  This  early  impression,  I  well  remem- 
ber, gradually  increased  into  an  earnest  desire  to  attain  a  more  inti- 
mate acquaintance  with  the  lo^'ely  group  of  birds  to  which  it  pertained, 
and  was  still  further  strengthened  when  an  opportunity  was  afforded 
me  of  inspecting  the,  at  that  time,  nnique  collection  of  the  Trochilida 
formed  by  the  late  Mr.  George  Loddiges,  of  Hackney.  This  gentleman 
and  myself  were  imbued  with  a  kindred  spirit  in  the  love  we  both  en- 
tertained for  this  family  of  living  gems.  To  describe  the  feeling  which 
animated  us  with  regard  to  them  is  impossible.  It  can,  in  fact,  only 
be  realized  by  those  who  have  made  natural  history  a  study,  and  who 
pursue  the  investigation  of  its  charming  mysteries  with  ardor  and 
delight.  That  our  enthusiasm  and  excitement  with  regard  to  most 
things  become  lessened,  if  not  deadened,  by  time,  particularly  when 
we  have  acquired  what  we  vaiuly  consider  a  complete  knowledge  of 
the  subject,  is,  I  fear,  too  often  the  case  with  most  of  as ;  not  so,  how- 
ever, I  believe,  with  those  who  take  up  the  study  of  the  family  of 
Humming  Birds.  Oertaiuly  I  can  affirm  that  such  is  not  the  case  with 
myself;  for  the  pleasure  which  I  experience  on  seeing  a  Humming 
Bird  is  as  great  at  the  present  moment  as  when  I  first  saw  one.  Dar- 
ing the  first  20  years  of  my  acquaintance  with  these  wonderful  works 
of  creation  my  thoughts  were  often  directed  to  them  in  the  day,  and 
my  night  dreams  have  not  unfrequently  carried  me  to  their  native 
forests  in  the  distant  country  of  America. 

<^In  passing  through  this  world  I  have  remarked  that  when  inquirers 
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of  a  strong  will  really  set  themselves  to  attaiu  a  definite  object  they 
generally  accomplisii  it ;  and  in  my  own  case  the  time  at  length  arrived 
when  I  was  permitted  to  revel  in  the  delight  of  seeing  the  Humming 
Birds  in  a  state  of  nature,  and  to  observe  their  habitd  in  the  woods  and 
among  the  great  flowering  trees  of  the  United  States  of  America  and 
in  Canada." 

It  is  not  the  naturalist  alone,  however,  who  has  been  attracted  by 
the  wonderful  beauty  of  Humming  Birds.  The  demand  for  them  is 
great  for  purely  ornamental  purposes,  and  though  this  has  vastly 
added  to  their  destruction  it  has,  as  a  fortunate  recompense,  enabled 
naturalists  to  become  better  acquainted  with  them,  the  immense  num- 
ber of  specimens  often  contained  in  milliners' and  taxidermists' stocks 
frequently  yielding  species  which  otherwise  would  scarcely  have  become 
known  to  science.  ^^  Both  Frenchmen  and  Belgians,"  says  Mr.  Gould, 
^^have  proceeded  to  South  America  to  procure  supplies  of  these  birds, 
and  dealers  from  those  countries  have  established  themselves  in  some 
of  the  cities  of  that  part  of  the  world  for  the  like  purpose.  From  Sta. 
F^  de  Bogota  alone  many  thousands  of  skins  are  annually  sent  to  Lon- 
don and  Paris,  and  sold  as  ornaments  for  the  drawing-room  and  for 
scientific  purposes.  The  Indians  readily  learn  the  art  of  skinning  and 
preserving,  ajid,  as  a  certain  amount  of  emolument  attends  the  collect- 
ing of  these  objects,  they  often  traverse  great  distances  to  p.ocure 
them;  districts  more  than  a  hundred  miles  on  either  side  of  Bogota 
are  strictly  searched ;  and  hence  it  is  that  from  these  places  alone  we 
receive  not  less  than  seventy  species  of  these  birds.  In  like  manner 
the  residents  of  many  parts  of  Brazil  employ  their  slaves  in  collecting, 
skinning,  and  preserving  them  for  European  markets,  and  many  thou- 
sands are  annually  sent  from  Bio  de  Janeiro,  Bahia,  and  Pernambuco. 
They  also  supply  the  inmates  of  the  convents  with  many  of  the  more 
richly  colored  species  for  the  manufacture  of  artificial  feather-flowers." 
Vast  numbers  are  also  used  by  the  natives  of  Mexico  in  producing  the 
wonderful  feather  pictures  for  which  the  descendants  of  the  Aztecs  are 
fomons. 

Begarding  the  method  by  which  si)ecimens  of  these  dimunitive  birds 
are  obtained  by  the  collector,  there  exists  much  popular  misunder- 
standing. '*  Many  really  absurd  statements,"  says  Mr.  Gould,  ^^  have 
been  made  as  to  the  means  by  which  these  birds  are  obtained  for  our 
cabinets.  It  is  most  frequently  asserted  that  they  are  shot  with  water  or 
witli  sand.  Now,  so  far  as  I  am  aware,  these  devices  are  never  resorted 
to,  but  they  are  usually  procured  in  the  usual  way,  with  Nos.  10  and 
11  shot,  those  being  the  sizes  best  suited  for  the  purpose.  If  smaller 
shot  be  used  the  plumage  is  very  frequently  so  cut  and  damaged  that 
the  specimen  is  rendered  of  little  or  no  value.  By  far  the  greater  num- 
ber fall  to  the  clay  ball  of  the  blowpipe,  which  the  Indians,  and  in 
some  instances  even  Europeans,  use  with  perfect  certainty  of  aim.  .  . 
.    .    In  Brazil  very  fine  nets  are  employed  for  this  purpose,  but  how 
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this  engine  is  employed  I  am  unable  to  state.  Unfortunately  for  me 
many  specimens  of  the  fine  species  (Jometes  sparganurus*  in  my  posses- 
sion  have  been  obtained  by  means  of  birdlime,  and  this  is  evidently 
the  way  in  which  these  birds  are  captured  in  the  neighborhood  of 
Ghuquisaca." 

On  account  of  the  immense  destruction  of  Humming  Birds  for  the 
various  ornamental  purposes  mentioned  above,  certain  species  are  said 
to  be  on  the  verge  of  extinction.  The  wonder  is  that  they  are  not  long 
ago  extinct,  for  the  number  of  individuals  which  have  been  destroyed 
is  simply  beyond  computation.  Three  thousand  skins  of  the  Ruby-and- 
topaz  Humming  Bird  {Chrysolampia  moschitus)  alone  are  said  to  have 
been  shipped  from  a  Brazilian  port  in  a  single  consignmenty  while  at  a 
public  sale  of  bird  skins,  held  in  Loudon,  March  21, 1888,  more  than 
12,000  Humming  Bird  skins  were  disposed  of!  And  in  one  week  during 
the  same  year,  there  were  sold  at  auction  in  London  400,000  Hum- 
ming Birds,  and  other  birds  from  North  and  South  America,  the  former 
doubtless  comprising  a  very  considerable  percentage  of  the  whole  num- 
ber.t  Surely  this  stupendous  slaughter  foreshadows  the  speedy  exter- 
mination of  many  species.  If  it  does  not,  what  a  commentary  on  the 
amazing  wealth  of  bird-life  in  the  tropics  of  America  I 

EARLY  HISTORY. 

Humming  Birds  being  one  of  the  special  products  of  the  New  World, 
and  consequently  unknown  to  the  ancients,^  it  of  course  follows  that 
their  literature  is  confined  to  the  period  following  the  discovery  of 
America  by  Columbus.  According  to  Lesson,  *'The  first  mention 
which  is  made  of  Humming  Birds  in  the  narratives  of  adventurers 
who  proceeded  to  America,  not  with  the  design  of  studying  its  na^ 
ural  productions,  but  for  the  discovery  of  gold,  dates  from  1558,  and 
is  to  be  found  in  Les  Singularit^s  de  la  France  Antarctique  (Brazil) 
of  Audr6  Thevet  and  Jean  de  L^ry,  companions  of  La  YillegaignoD, 
who  attempted  in  1555  to  found  a  French  colony  there;  but  tbese  su- 
perficial accounts  would  not  have  unfolded  their  natural  history  had 
not  the  old  naturalists  who  published  their  observations  at  tbe  com- 
mencement of  the  seventeenth  century  taken  care  to  make  them  better 
known;  and  we  find  some  good  accounts  of  them  io  the  voluminous 
compilation  of  Nieremberg,  in  the  collection  of  fragments  from  the  great 
works  of  Hernandez  or  Fernandez,  and  in  those  of  Piso.  Ximenez, 
Acosta,  Gomara,  Marcgrave,  Garcilasso,  and  Dutertre  often  mentiou 

*  For  a  description  of  this  exquisitely  beautiful  bird  see  pages  308,309. 

t  This  information  is  taken  from  The  Auk,  July,  1888,  pp.  334,  335. 

I  It  is  true  that  the  name  of  the  typical  genus  (TVocAtZus),  from  which  the  name  of 
the  family  (Trochilida:)  is  taken,  is  a  classical  Greek  name,  Tpbxt^t  trockUtu  or  tro- 
chilos;  but  the  bird  f»o  called  by  Herodotus  was  the  Crocodile  bird  (Pluvianus  atgifp- 
tiiM)y  a  small,  ploverlike  bird,  which  is  said  to  feed  upon  the  leeches  which  fastQtt 
themselves  to  the  crocodile,  even  entering  the  monster's  open  mouth  ^  dosov 
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these  birds,  bat  their  remarks  are  so  superflcial  that  it  would  be  of 
little  use  to  quote  them  now.  Towards  the  eud  of  the  same  ceutury 
Sir  Haus  Sloaiie,  Oatesby,  Edwards,  Browu,  Father  Labat,  Plumier, 
Louis  Feuill^e,  and  liochefort  gave  tolerably  complete  figures  autl  de- 
scriptions of  some  of  the  species,  but  it  was  not  until  the  commence- 
ment of  the  eighteenth  century  that  we  became  better  acquainted  with 
their  natural  history.'^  The  naturalist-traveler  Marcgrave  minutely 
describeil  several  species  of  Hamming  Birds  in  his  Natural  History 
of  Brazil,*  published  in  Amsterdam  in  1648,  an  entire  chapter  (iv, 
pp.  196-198)  being  devoted  to  these  birds  under  the  heading  of  "  Vari- 
ous species  of  Guaiaiunbi''  (Gnainumbi  varicc  species),  Otiainitmbi  or 
Ouinambi  being  the  Brazilian  name  for  a  Humming  Bird,  as  arc  also, 
in  the  language  of  separate  tribes,  the  terms  Aratica  and  Arataratagu- 
aeu,  Hamming  Birds  were  also  well  described  by  G^sar  de  Bochefort 
iu  liis  Histoire  Naturelle  et  Morale  des  ties  Antilles  de  PAm^rique 
(published  in  1658),  in  which  also  they  were  allotted  a  special  chapter 
(Article  xvir,  pp.  176-181). 

The  earliest  notice  of  the  common  Ruby-throate<l  Humming  Bird 
{Trachilus  colubris)  of  eastern  North  America  that  I  have  been  able  to 
find  is  an  extract  from  "a  letter  written  from  Boston  in  New  England, 
October  26,  1670,''  by  John  Wiuthrop,  Esq.,  governor  of  Connecticut, 
to  Francis  Willughb}',  Esq.,  and  published  in  the  Philosophical  Trans- 
actions^ vol.  VI  (1671),  p.  2223.  It  refers  to  a  nest  and  two  eggs,  evi- 
dently a  great  curiosity  at  that  time,  as  the  article  which  follows  will 
show: 

I  seud  yon  withal  a  little  Uox,  with  a  Cariosity  in  it,  which  perhaps  will  bo  counted 
a  trifl«»,  yet  His  rarely  to  be  met  with  oven  bero.  It  is  the  curiously  contrived  Nest 
of  a  llniTuning  Bird^t  so  called  from  the  Iiummin<;  noise  it  maketh  whilst  it  flies. 
'Tisan  cxcee'liD^;  litle  Bird,  and  only  seen  in  Summer,  and  mostly  iu  Gardens,  flying 
from  flower  to  flower,  sucking  Honey  oat  of  the  flowers  as  a  Bee  doth  ;  as  it  flieth  not 
lighting  on  the  flower,  but  hovering  over  it,  sucking  with  its  Ion;;  Bill  a  sweet  sub- 
Btance.  There  are  m  the  same  Nest  two  of  that  Birds  Egv;s.i  Whether  they  use  to 
have  more  at  once,  I  know  not.  I  never  saw  but  one  of  these  Nests  before  ;  and  that 
was  sent  over  formerly,  with  some  other  Rarities,  but  the  Vessel  miscarrying  you 
received  thera  not. 

Twenty- two  years  later,  there  appeared  in  the  same  journal  (Philo- 
sophical Transactions,  vol.  xvii,  1693,  pp.  7G0-761),  what  seems  to  bo 
the  first  special  description  of  the  bird  itself,  entitled  "  The  description 
of  the  American  Toraineus  or  Humming  Bird,  communicated  by  I^Tche- 
tniah  Grew,  m.  d.  and  Fellow  of  the  lioyal  Society,"  which  also  is  worth 
qaotingin  full,  the  description  having  been  written  *'  by  Mr.  Hamersly, 
of  Coventry:" 

'  Historia  Natvralis  Brazilise,  Anspicio  et  Beneiicio  IllnstriBs.  I.  Mavritii  Com. 
Nansav.  [etc.].     By  Gnilelmi  Pisonia,  M.  D.,  and  Georgi  Marcgravi  de  Liebatad. 

f  Of  which  see  a  notable  Description  in  the  History  of  the  Antiles  I.  1. 0.  15.  art.  17, 
Tfhere  it  hath  the  name  of  Colibry, 

X  These  Eggs  were  so  small,  that  being  weighed  by  the  Publisher,  the  one  weighed 
bat  aboat  5  grains,  the  other  3^  :  And  the  whole  Nest  weighed  no  more  than  24  grains. 

H.  Mis.  129,  pt.  2 17 
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There  is  in  most  parts  of  America  a  Bird  called  by  the  EwgHA  the  JSnm  Bird,  by 
the  Spaniard  T^m»€U9.  He  is  of  the  most  shining  green  Color  [«•«]»  and  very  resplend- 
ent ;  the  Coloar  [«ic]  doth  something  resemble  some  of  onr  Englisk  Drake-headi.  It 
doth  inhabit  some  of  the  eolder  parts  of  America^  a:&  well  as  in  the  hotter.  It  la  the 
least  of  all  Birds  that  I  have  seen  there  or  in  England;  her  Leg  and  Foot  together 
is  bat  half  an  Inch,  the  other  parts  aosworablOy  and  the  Trnnk  of  her  Body  not  an 
inch.  I  did  weigh  one  (in  those  parts)  as  soon  as  ovev  it  was  kill'd,  whose  WeigUt 
was  the  tenth  part  of  an  Oance  Avoirdupoize,  which  I  take  to  be  abont  the  weight  of  a 
Coined  Sis-pence.  And  I  have  weighed  hero  in  England  a  Tit-mQuae  (which  I  take  to 
be  the  least  Bird  hero),  and  it  weighed  above  Two  Shillings,  and  some  Haifa  Crown. 
I  saw  one  of  these  Nests  made  of  Cotton- Wool,  in  form  and  bigness  of  the  Thnmb  of 
a  Man's  Glove,  with  the  Taper  end  set  downwards^  wherin  were  two  Eggs  of  the  big- 
ness of  a  Pea,  of  oval  Form.  Who  can  but  admire  to  see  the  whole  Body,  and  all  the 
parts  of  a  Bird  folded  up  in  an  Egg,  little  bigger  than  a  Pepper-Corn  f  They  feed 
by  thrusting  their  Bill  and  Tongue  into  the  blossoms  of  Trees,  and  so  suck  the  sweet 
Juice  of  Honey  from  them ;  and  when  he  sucks  he  sits  not,  but  bears  np  his  Body 
with  a  hovering  Motion  of  his  Wings :  But  for  the  relation  that  he  is  a  carious  8ing> 
ing  Bird,  I  think  it  nutrue.  Qod  in  many  of  his  Creatures  is  bountiful,  yet  not  lav- 
ish ;  for  I  did  observe  them  several  years,  but  never  heard  them  sing;  and  the  Pea- 
cock and  Jay,  though  they  be  of  a  fine  Plume,  yet  no  Singers ;  and  so  I  think  this 
Bird  is  so  beautiful  to  the  Eye,  as  not  to  please  the  Ear,  An  Indian  Saggamore  is  cot 
in  his  full  Pomp  and  Bravery  without  one  of  these  Birds  in  his  Ear  for  a  Pendant. 
He  is  called  the  Hum-Bird  or  Hamming-Bird,  because  some  say  he  makes  a  noise  like 
a  Spinning  Wheel  when  he  flies,  which  I  think  rather  an  Imagination  than  real ;  for 
I  have  been  many  times  very  near  them,  both  when  they  hover'd  and  when  they  did 
fly,  and  I  never  heard  any  Noise ;  besides,  their  Body  and  Wings  are  too  small  to 
strike  Air  enough  to  make  any  Noise.*  But  of  this  I  shall  not  be  positive,  becanso 
some  Authors  are  opposite  to  me.  It  is  a  Solitary  Bird :  I  never  saw  but  two  at  a  time 
together,  viz.  the  Male  aud  the  Female,  they  being  easily  known  when  together,  the 
Male  being  somewhat  bigger  than  the  Female. t 

If  one  takes  a  small  Bird's  Wing,  aud  stand  4  or  5  yards  from  a  Candle  (when  dark) 
and  open  the  Wing,  and  look  thro'  it  at  the  Candle,  he  may  see  a  most  elegant  Coloar 
of  red  aud  green,  which  green  doth  something  resemble  the  Colonr  of  this  Bird. 

The  technical  literatare  pertaiuing  to  Hummiug  Birds  is  very  exten- 
sive, perhaps  exceeding  in  the  number  of  separate  titles  that  of  any 
other  group.  *'  Most  of  it,"  says  Dr.  Ooues,  "is  *  special,'  that  is,  rep- 
resented by  books  and  papers  exclusively  devoted  to  this  group  of 
birds."  "  Hummers,"  says  the  learned  bibliographer  just  quoted|  **  are 
very  peculiar  birds,  and  their  study  may  almost  be  said  to  form  a  par- 
ticular department  of  ornithology ;  in  fact,  the  word  ^trochilidist' has 
been  coined  to  designate  those  who  pay  special  attention  to  this  branch 
of  science ;  and  there  are  few  ornithologists  who,  however  great  their 
general  acquirements,  can  be  considered  experts  in  this  study 4" 

"  Perhaps  the  writer's  hearing  was  defective. 

t  Another  error ;  the  reverse  being  the  case  when  there  is  any  difference  in  sice 
between  the  sexes.  It  is  singular  he  did  not  notice  the  difference  of  color  between 
the  sexes,  the  brilliant  ruby  throat  of  the  male  being  so  oonspicnons  an  ornament. 

t  Third  Installment  of  American  Ornithological  Bibliography.  By  Dr.  Elliott  Cones, 
U.  S.  A.  Bulletin  of  the  (J.  S.  Geological  and  Geographical  Survey  of  the  Territories, 
vol.  v.  No.  4,  1879,  p.  690. 

In  this  exceedingly  useful  work,  there  are  given  under  the  heading  of  Troehilida 
(pp.  659-690)  nearly  three  hundred  separate  titles,  which  shows  how  favorite  a  fam- 
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The  extent  to  which  oar  knowledge  of  Hamming  Birds  has  grown 
may  be  realized  when  it  is  considered  that  in  1758,  when  the  tenth 
edition  of  Linnseas's  Systema  NatnrsB  was  pablished,  only  eighteen 
species  were  known,  while  at  the  present  time  the  total  namber  of  rec- 
ognizable species  and  sabspecies  is  not  far  from  five  handred.  The 
gradnal  evolation  of  oar  knowledge  on  the  sabject  is  thus  outlined  by 
Dr.  Gooes  in  the  bibliography  from  which  we  have  previously  quoted : 

In  175d^  when  LinniBiis  applied  his  system  consistently  to  birds,  in  the  tenth  edi- 
tion of  the  Systema  Nature,  he  used  tbe  classic  word  Trockilua  for  a  genns  coexten- 
sive with  the  modem  family  TrochilidaSf  and  catalogued  18  species,  mostly  based  upon 
d<iscriptions  or  figures  fnruished  by  Seba,  Brown,  Sloane,  Catesby,  Edwards,  Glusins, 
and  Albin,  with  refereneee  also  to  the  Mus.  Ad.  Fr.  In  the  twelfth  edition,  1766, 
this  number  was  increased  to  22,  with  many  additional  references,  as  to  Marcgrave, 
Willughby,  Bay,  and  especially  Brisson. 

In  1760,  the  last-namiod  famous  ornithologist  gave  us  what  may  be  deemed  the 
lifBt  extended  or  in  any  sense  <*  monographic"  account  of  Trachilidaf,  Studiously 
collating  the  already  numerous  notices  scattered  through  works  of  the  character  I 
have  mentioned,  as  well  as  through  the  lilustratedandother  natural  history  treatises 
of  his  predecessors  in  ornithology,  he  was  enabled  to  describe  with  his  customary 
elaboration  no  fewer  than  36  species  and  to  present  a  copious  bibliography.  He 
ftlso  made  the  first  tenable  genera  of  Hummers  after  2Voofti2tM,  dividing  the  whole 
£Bunily  into  two  groups,  Polytmus  and  Melluuga,  one  containing  large  species  with 
carved  bills,  the  other  small  species  with  straight  bills.  In  this  action  of  Brisson's 
we  see  the  origin  of  the  curious  fashion  which  so  long  endured  among  French  writers, 
that  of  distinguishing  "  Colibris  "  from  **  Oiseanx-mouches  "  among  Drockilidw,  It  is 
also  notable  as  the  starting-point  of  a  generic  subdivision  of  the  group  which  was 
destined  at  length  to  reach  the  farcical  and  scandalous  extreme  of  some  350  genera 
for  few  more  than  400  known  species. 

In  1779,  Bufibn  adopted  the  same  two  divisions  of  *' Colibris"  and  '^Oiseaux- 
monches,"  presenting  19  species  of  the  former  and  24  of  the  latter  group,  a  total  of 
43  Trochilidof,  It  we  except  the  mere  naming  and  describing  of  some  additional 
apecies  by  Gmelin  and  Latham,  nearly  all  that  had  been  learned  of  the  birds  up  to 
the  close  of  the  last  century  was  reflected  in  the  works  of  these  two  £Amons  French 
authors. 

In  1788,  the  industrious  but  indiscriminate  and  incompetent  compiler  of  the  Thir- 
teenth edition  of  the  Syst.  Nat.  produced  a  total  of  65  species  of  Trochilu$,  None 
were  described  except  at  second-hand,  but  to  many  of  them  binomial  names  were 
first  affixed.  Two  years  afberward  65  species  of  Troohilu9  were  recorded  in  the 
lod.  Orn.  of  Latham.* 

We  are  thus  brought,  by  the  stepping  stones  of  but  few  works  requiring  special 
mention  here,  to  the  opening  of  the  nineteenth  century,  which  saw  Audebert  and 
Vieillot's  luxurious  work,  Ois.  Dor^s,  perhaps  the  first  ornithological  work  which 

ily  this  has  been  with  writers.  An  ' 'Addendum  to  the  Trochilidse  (pp.  690-692), 
which  embodies  a  systematic  review  of  Trochilidioe  literature,  and  an  **  Index  Gen- 
emm  Trochilidamm  **  (pp.  692-696),  consisting  of  an  alphabetical  list,  with  refer- 
ences, of  no  less  than  four  hundred  and  six  different  generic  names  (including  some- 
times two  or  more  different  spellings  of  the  same  name),  render  this  bibliography 
very  complete  np  to  date,  and  quite  indispensable  to  any  one  doing  special  work  upon 
this  group  of  birds. 

*  The  eighth  volnme,  1812,  of  Shaw's  Gten.  Zool.  gave  70  species  of  TroohUu$. 
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undertook  to  reproduce  metallic  reflections  of  plamago.  The  feathery  Iris  of  tbeae 
exqaiaite  oreatares  is  always  fascinating,  and  there  are  no  more  favorable  subjects 
for  glittering  plates.  The  work,  indeed,  was  not  exclusively  a  monograph  of  the 
Hummers,  but  the  Histoire  Naturelle  des  Colibris  et  des  Oiseaux-monches  formed 
a  large  part  of  the  undertaking.  Scientific  names  were  not  used  in  the  Ois.  Dor., 
but  a  technical  nomenclature  of  the  subjects  of  the  work  was  furnished  by  Vieillot 
in  1817. 

The  first  great  illustrated  work  on  Hummers  exclusively  was  Lesson's,  published 
in  parts,  from  18*29  to  1832,  the  parts  being  afterward  grouped  in  three  separately 
titled  volumes.  This  author  described  and  figured  in  colors  upward  of  100  (about  110) 
species,  many  of  which  were  actually  new,  and  to  many  more  of  which  new  names 
were  given.  A  very  few  genera,  additional  to  or  in  place  of  Brisson's,  had  mean- 
while been  proposed ;  but  Lesson  was  the  first  to  introduce  any  considerable  number 
of  new  generic  names.  Many  of  those,  however,  which  Gray  and  others  have  since 
cited  as  generic,  were  certainly  not  used  or  intended  as  such  by  Lesson,  being  simply 
vernacular  designations  of  certain  '*  tribes  "  and  '*  races'*  among  which  he  distributed 
the  TroMlid€B,  such  words  as  **  Bleuets  "  and  ''Queues  6troites ,"  for  example.  French 
authors  were  (and  I  think  many  of  them  still  are)  such  sinners  in  spelling  that  it  is 
not  always  easy  to  say  what  words  of  theirs  they  would  have  us  take  as  technical. 
Possessing  a  copious  and  voluble  vocabulary,  largely  supplemented  by  xcsture- 
spcoch  or  shrug-language,  and  violating  in  their  articulation  the  usual  powers  of 
written  characters,  they  not  only  acquired  a  trick  of  gallicizing  technical  words,  bnt 
they  also  cultivated  a  characteristic  habit  of  rising  superior  to  orthography.  If 
Vieillot  could  write  Cripeirina  for  Crtfptorhina  without  flinching,  we  need  not  wonder 
that  Lesson  invented  Ornismya,  which  he  defended  as  against  OmithomyUiy  or  that 
some  of  his  successors  reached  the  height  of  Ornyvmial 

The  Hummers  have  always  been  objects  of  study  peculiarly  agreeable  to  French 
ornithologists.  Their  daintiness,  so  to  speak,  seems  to  suit  the  national  genius. 
French  literature,  therefore,  figures  in  the  written  history  of  these  birds  to  an  ex*ent 
greater  than  that  observable  in  any  other  family  of  birds.  About  the  time  we 
have  reached,  however,  several  English  names  became  prominent  in  the  present  con- 
nection, as  those  of  Swainson,  Vigors,  Loddiges,  and  especially  Jardine,  for  Gould 
had  not  then  begun  the  work  which  was  afterward  to  identify  his  name  with  Tru- 
chilidiue  literature.  Swainson  had  already  classified  the  Hummers  as  a  part  of  his 
general  scheme,  describing  some  new  species  and  establishing  certain  genera.  In 
1833,  and  thus  upon  the  heels  of  Lesson's  memoirs,  Sir  William  Jardine  prepared  his 
monography,  to  the  valuable  and  agreeable  text  of  which  Lizars  contributed  beauti- 
ful illustrations.  The  home  of  the  Hummers  was  heard  from  the  same  year  in  La 
Llavo's  Memoria^  and  Schreibers's  Collectanea  of  same  date  consisted  only  of  these 
birds.  From  this  time  until  the  beginning  of  Gould's  great  work  in  1849  appeared 
no  monographic  treatise  on  Trochilid(B,  But  the  period  was  one  of  great  activity, 
among  both  English  and  French  writers ;  the  accumulation  of  material  was  rapid 
and  inccjisant,  and  many  papers  of  these  years  described  new  genera  and  species, 
though  tioo  often  hastily  and  inadequately.  In  England,  Gould  and  Fraser  were 
busy  with  their  materials.  In  France,  the  writings  uf  Lesson  continued;  Bourcicr 
became  prominent  in  the  number  of  his  papers ;  while  Boissoneau,  De  Lattre,  Gervais, 
Longnemare,  and  others  made  their  respective  contributions.  This  was  the  period  of 
accumulation  rather  than  of  elaboration  ;  numberless  new  names  were  introduced, 
bnt  among  them  were  many  synonyms,  both  generic  and  specific,  little  or  no  sys- 
tematic revision  of  the  subject  being  eftected,  unless  Gould's  Draft  Arrangement, 
the  precursor  of  his  Monograph^  be  considered  of  such  character. 

The  thirteen  years,  1849-1861,  during  which  Gould's  work  was  pending,  marked  the 
next  period  in  the  history  of  the  subject.  The  preparation  of  this  great  work  held 
its  author,  already  recognized  as  the  leading  Trochilidist,  to  his  subject ;  and  the 
appearance  of  success! ve  parts  served  as  a  continual  stimulus  to  others  to  move  in 
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the  same  direotioo.  The  author  pnblished  many  papers  describing  cursorily  new  ob- 
jects about  to  be  depicted  in  his  maguificent  folios,  and  several  French  ornitholo- 
gists, notably  Bourcier  and  Mulsant,  were  little  behind  him  in  this  respect.  Tbe 
period  was  also  marked  by  tbe  appearance  in  England  of  Martin's  General  History ^ 
\u  some  sense  a  continuation  of  Jardine's  work.  It  was  furtberroore  characterized 
by  the  malignant  epidemic  which  we  ma^  call  the  genus-itch,  which  broke  out  simul- 
taneously in  1649,  from  two  foci  of  contagion,  in  France  and  in  Germany,  and  proved 
disastrous  in  the  extreme.  The  infection  reapi>eared  in  an  aggravated  form  in  1854, 
and  Trochilidine  literature  has  never  entirely  recovered  from  ils  effect. 

Many  genera  of  Hummers,  notably  Swainson's,  Lesson's,  and  Qould's,  had  been 
found  acceptable  and,  indeed,  necessary;  but  the  most  embarrassing  results  attended 
the  steps  of  some  anthor:*  who  coined  names  on  the  glancing  of  a  feather  in  this  beau- 
tiful group  of  bird*.  As  just  stated,  serious  difficulty  began  in  1849,  in  those  parts  of 
Bonaparte's  Con$peci«8  and  of  Reichen bach's  Systema  which  treat  of  Trochilidas;  and 
in  1854  each  of  these  authors  increased  it  immeasurably,  the  one  in  his  Tableau,  tbe 
other  in  his  Aufzahlung.  But  I  have  on  previous  pages  sufficiently  commented  upon 
this  matter. 

The  completion  of  Gould's  splendid  monument  closed  this  period  of  accumulation. 
Tbe  subject  had  grown  rapidly  and  had  become  unmanageable.  Some  authors  had 
simply  amused  themselves  in  "playing  chess"  with  the  names  of  Hummers,  and 
many  had  pressed  forward  with  new  species  upon  insufficient  examination  of  known 
material  or  inadequate  regard  for  what  others  had  pnblished.  The  fog  of  synonymy 
had  completely  enveloped  the  subject.  It  was  hazardous  to  enter  it,  and  it  seemed 
almost  hopeless  to  attempt  to  lift  it.  The  Monograph  represented,  therefore, 
rather  a  broad  and  secure  basis  for  future  investigation  than  any  final  accomplish- 
ment. It  gave  a  series  of  .360  colored  plates  of  about  as  many  species,  real  or  nomi- 
nal, with  accompanying  descriptive  letter-press,  other  species  added  in  the  latro- 
dnoiion  raising  the  total  to  416,  referred  to  123  genera.  But  many  new  names, 
generic  and  specific,  were  still  to  see  the  light;  many  others  were  to  sink  into  syn- 
onymy; the  nomenclature  was  still  shifting;  in  short,  studious  and  judicious  syste- 
matic revision  of  the  whole  subject  was  imperatively  demanded.  If  Gould's  work 
made  this  necessity  apparent,  it  also  immeasurably  contributed  to  the  desired  result. 

Previous  to  this  Gouldian  period  American  writers  did  next  to  nothing  for  the 
special  literature  of  the  family;  but  dnriug  this  time  and  subsequently  many  new 
species  were  described  by  Lawrence.  lu  1860,  and  therefore  just  before  the  period 
closied,  Germany  brought  a  fascicle  of  the  Museum  Heineanum  to  bear  upon  the 
subject,  many  new  genera  and  some  new  species  being  described  by  Cabanis  and 
Heine.  In  1863  the  Trochilidica  of  the  last-named  author  appeared  in  the  J.  f,  O., 
with  a  similar  result.  In  1866  MM.  Mulsant  and  Verreaux's  Essai  Wune  Classification 
JMModique  appeared  as  the  precursor  of  a  more  elaborate  work  then  contem- 
plated, containing  fresh  accessions  to  the  number  of  genera  with  which  the  family 
WHB  destined  to  be  burdened  and  a  rearrangement  of  the  whole  group.  This  decade, 
1861-1870,  saw  also  a  fair  number  of  minor  papers,  calling,  however,  for  no  special 
remark  here.  It  represented  flood-tide  in  the  mere  describing  of  species,  and  their 
rearrangement  in  futile  genera ;  the  ebb  necessarily  followed. 

The  state  of  the  case  at  that  moment  was  faithfully  reflected  in  Gray's  Handlist. 
This  catalogued  469  species,  real  or  nominal,  distributed  in  163  genera  or  subgenera 
and  carrying  a  load  of  synonymy  amounting  in  the  aggregate  to  perhaps  800  specific 
and  300  generic  names.  This,  it  will  be  remembered,  is  irrespective  of  the  endless 
combinations  of  generic  and  specific  names  which,  were  they  counted,  might  represent 
a  total  of  several  thousand  binomial  names  which  have  been  imposed  upon  a  family 
of  birds  consisting  of  few  more  than  400  known  species,  conveniently  referable  to 
about  one-fourth  as  many  modern  genera! 

Such  a  state  of  things  as  this  inevitably  tended  toward  a  healthy  reaction ;  and 
during  the  last  decade  the  accessions  of  new  names  have  been  fairly  offset  by  the  re- 
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dnction  of  others  to  synonyma.  It  is  true  that  the  HisUnre  Natur^lle  deB  Otoeoicx- 
moud^es  of  MM.  Mulsant  and  Verreaax  and  M.  Mnlsant's  Catalogue'- these  bein^ 
among  the  most  notable  publications  of  this  period— can  scarcely  be  regarded  as  tend- 
ing in  this  direction,  viewing  the  many  additional  new  names  which  they  present. 
Having  seen  neither  of  these  treatises,  I  can  not  judge  of  their  claims  to  be  considered 
as  advancing  or  improving  the  science.  But  it  can  not  be  doubted  that  the  patient 
and  faithful  study  which  Messrs.  D.  Q.  Elliot  and  O.  Salvin  have  of  late  applied  to 
the  amelioration  of  Trochilidine  affairs  has  done  much  toward  the  needed  reform. 
These  skillful  ornithologists  have  published  numerous  papers  reviewing  different 
groups  of  Hummers,  under  the  most  advantageous  circumstances  as  regards  handling 
material  aod  examining  literature,  and  their  criticisms  have  been  of  the  greatest 
service,  not  only  in  defining  genera  and  species,  but  in  sifting  synonymy  and  settling 
nomenclature.  Mr.  Elliot's  labors  have  borne  their  final  fruit  in  his  ClasMificatiim 
and  Sifnopsis  of  the  Troohilidee,  However  qualified  a  success  the  experts  may  con- 
elude  this  performance  to  be,  it  is  certainly  a  great  boon  to  the  working  ornitholo- 
gist, and  a  faithfal  reflection  of  the  present  state  of  our  knowledge  respecting  the 
exquisite  creatures  to  the  elucidation  of  whose  history  it  is  devoted. 

NAMES  AND  THEIB  ORIGIN. 

The  orifcin  and  meaning  of  the  term  <^  Hamming  Bird  "  and  of  other 
names  by  which  these  birds  are  known  in  various  languages  are  very 
tersely  explained  by  Mr.  Gould  in  his  magnifieeut  Monograph  of  the 
TrochilidsB,  as  follows: 

The  questions  have  often  been  asked,  Whence  is  the  term  Hamming  Bird  derived  f 
and  Why  is  the  bird  so  called  ? 

I  may  state  in  reply  that  owing  to  the  rapid  move  ment  of  the  wings  of  most  of  the 
members  of  this  group,  but  especially  of  the  smaller  species,  a  vibratory  or  humming 
sound  is  produced  while  the  bird  is  in  the  air,  which  may  be  heard  at  the  distance 
of  several  yards,  and  that  it  is  from  this  circumstance  that  the  trivial  name  by 
which  these  birds  are  known  in  England  has  arisen.  In  France  they  are  recognised 
by  the  terms  Oiseau-Moache  [fly-bird]  and  Colibri;  in  Germany  their  common  appel- 
lation is  Kolibri;  by  the  Dutch  they  are  called  KoUbrielje;  by  the  Spaniards,  Pica- 
flores  1  flower  peckers]  and  Tomino;  by  the  Portuguese,  Tomeneoo  and  Beija  Jhr;  in 
the  neighborhood  of  Xalapa  they  are  known  by  the  names  of  Chupa-roaa  and  Ckupa- 
myrto,  Kose-aucker  and  Myrtle-sucker;  by  the  Creoles  of  the  Antilles  and  Gniana 
they  are  known  by  the  uames  of  MurmureB  [murmnrers],  Bourdone,  and  Frou-frous, 
From  the  Mexicans,  Peruvians,  and  other  nations  of  South  America  they  have 
received  various  appelations,  such  as  Onrissa^  Huitzitzil^  TziUttototl^  GuanumMa^ 
Quinti  or  QMinftuI,  Quindd^  Vinoliny  Pigada,  nnd  Cowhiri,  all  terms  of  a  metaphorical 
character,  signifying  ^^rays  of  the  sun,"  '^tresses  of  the  day-star,"  *' murmuring 
birds,"  etc. 

In  addition  to  the  foregoing,  Marcgrave  mentions  0%LainuniM  or 
Ouinamhij  Araticay  and  Arataratcbguaca  as  names  by  which  they  were 
known  among  the  Brazilian  Indians  of  his  day.  The  English  name.  Hum- 
ming Bird,  is  sometimes  shortened  into  Hummer,  but  this  term  is  not  so 
satisfactory  as  the  other,  notwithstanding  the  advantage  of  brevity. 

GEOGBAPHICAL  DISTBIBITTION. 

The  Humming  Birds,  more  than  any  other  family,  constitute  the 
most  remarkable  feature  of  the  New  World  bird- life.  They  have  abso- 
lutely no  representatives  in  any  other  part  of  the  world,  the  Swifts  being 
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the  nearest  relatives  tbey  have  in  other  countries.  When,  in  the  classi- 
fication of  birds,  saperficial  or  general  resemblance  was  more  considered 
than  structural  affinity,  the  Humming  Birds  were  supposed  to  have 
representatives  in  the  tropical  regions  of  the  eastern  hemisphere  in  the 
Sun  Birds  (Nectariniidas) ;  but  the  latter  belong  to  a  different  order, 
Pas9ereSj  and  are  not  very  unlike,  in  their  general  structure,  the  Ameri- 
can family  of  Honey  Creepers  {Ccerebidce)^  of  which  they  may  be  con- 
sidered the  more  brilliantly  colored  Old  World  analogues. 

Of  all  the  many  families  of  birds  which  are  entirely  peculiar  to  the 
rich  bird-fauna  of  America,  the  Humming  Birds  probably  constitute 
the  most  numerous  assemblage,  about  500  distinct  kinds  being  now 
known,  while  others  are  being  brought  to  light  with  almost  every  fresh 
collection  made  in  Mexico,  Central  America,  or  the  higher  lands  of 
South  America. 

They  abound  most  in  mountainous  countries,  where  the  configuration 
of  the  surface  and  productions  of  the  soil  are  most  diversified  within 
small  areas.  Their  center  of  abundance  is  among  the  northern  Andes, 
between  the  parallels  of  10  degrees  north  and  south  of  the  equator,  from 
which  region  they  gradually  diminish  in  numbers  both  to  the  northward 
and  southward,  but  much  more  rapidly  toward  the  extensive  lowlands 
of  the  eastern  portion  of  the  continent.  The  northern  limit  of  their 
abundance  may  be  approximately  given  as  the  Tropic  of  Cancer,  be* 
yond  which  but  few  of  the  fifty  Mexican  species  extend,  while  only 
eighteen  of  them  have  been  detected  across  the  boundary  line  in  the 
eqaally  mountainous  portions  of  the  southwestern  United  States,  in- 
cluding the  semitropical  Eio  Grande  Valley.  Small  as  this  number 
may  appear,  the  southwestern  portion  of  the  Union  may  be  considered 
richly  endowed  compared  with  the  vast  valley  of  the  Mississippi  and 
the  Atlantic  water-shed,  a  region  of  unsurpassed  fertility  and  luxuriant 
vegetation,  yet  which  throughout  its  whole  extent,  even  including  the 
peninsula  of  Florida,  possesses  only  a  single  species  of  Humming  Bird  I 
In  this  scarcity,  compared  with  the  western  mountainous  regions,  of 
representatives  of  a  numerous  family  of  birds,  wo  see  a  certain  paral- 
lelism with  the  lowlands  of  eastern  South  America  as  compared  with 
the  Andean  highlands,  only,  on  account  of  climatic  differences,  the  con- 
trast is  by  far  more  marked.  A  peculiar  group  of  Humming  Birds, 
the  Hermit  Hummers  (genera  PhaethorniSj  OlaucUj  Androdon^  and 
Rha%nphodon\  is  more  numerously  represented  in  Brazil  than  elsewhere. 
These  are  all  very  plainly  colored  birds,  with  little  metallic  coloring, 
sometimes  none,  and  instead  of  living  in  the  sunshine  and  feeding 
among  flowers  tbey  inhabit  the  gloomy  forests  and  subsist  wholly  on 
insects  gleaned  from  the  branches  and  leaves  of  trees.  Apart  from  these, 
however,  Humming  Birds  are  poorly  represented  in  Brazil,  compared 
with  the  Andean  highlands.    Mr.  Gould  comments  on  this  as  follows : 

Otber  beaatifnl  kinds  do  here  and  there  exist  in  Brazil,  sach  as  the  Chrysolampis 
mo9ehitus  [Ruby  and  Topaz],  the  Topaza  peUa  [Topaz- throat],  and  the  Lophomithes 
[Coqaette  Hamming  Birds] ;  bnt  the  greater  number  are  comparatively  small  and 


264  REPORT   OF   NATIONAL   MUSEUM,  1890. 

inconspicuous.  Oflbe  members  of  the  genus  Phaelkornis^  a  group  of  Humming  Birds 
popularly  known  by  the  name  of  Hermits,  from  tbeir  frcqueutiug  tbe  darkest  and 
most  retired  parts  of  tbe  forest,  tliree-fourtbs  are  natives  of  Brazil.  Tbe  great  forest- 
covered  delta  of  tbe  Amazon,  wbere  pal'iis  are  numerous,  seems  to  be  particularly 
uufavorable  to  the  Trocbilidsb;  since  from  Paru  to  £ga  there  are  scarcely  ten  species 
of  the  family  to  be  met  with. 

Taking  tbe  diflferent  countries  of  America,  without  strict  reference  to 
either  political  or  geographical  boundaries,  they  stand  in  relation  to  tbe 
number  of  species  of  Humming  Birds  which  they  possess  about  as 
follows:  First,  Ecuador,  with  considerably  more  than  100,  closely  fol- 
lowed by  Colombia,  with  about  100  species;  next,  Peru  and  Bolivia 
together,  with  about  96;  third,  Central  America  (from  Veragua  to 
Guatemala,  inclusive),  with  about  70;  fourth,  Brazil,  with  a  little  over 
60,  though  many  of  these  belong  to  tbe  region  of  the  Amazon  basin, 
and  therefore  are  not  properly  Brazilian ;  fifth,  Venezuela  (including 
the  islands  of  Trinidad  and  Tobago),  with  between  50  and  60  species; 
sixth,  Mexico,  with  about  50;  seventh,  Guiana,  with  about  30 ;  eighth 
the  West  Indies,  with  less  than  20;  ninth,  the  United  States,  with  17, 
of  which  all  but  8  barely  come  across  the  boundary  fiom  Mexico,  and 
therefore  should  hardly  be  counted  ;  tenth,  the  southern  extiemity  of 
South  America  (including  Chili  and  the  greater  part  of  tbe  Argentine 
Republic),  where  only  about  7  occur,  and  2  of  these  merely  as  intruders 
from  the  warmer  regions  to  the  northward.  In  North  America  no 
Humming  Bird  is  known  to  occur  beyond  the  parallel  of  61  degrees,  tbe 
llufous  Humming  Bird  (Selasphorus  rufus)  reaching  that  latitude  on 
the  Pacific  coast,  while  on  the  eastern  side  the  Ruby -throat  {Trochilus 
oolubris)  has  been  traced  to  57  degrees  north  latitude. 

The  geographical  distribution  of  Humming  Birds  is  a  matter  of  great 
interest,  some  of  them  being  of  widely  extended  range,  w^hile  others  are 
confined  to  single  mountain  peaks  or  valleys.  But  owing  to  the  care- 
less manner  in  which  many  authors  state  the  range  of  species,  it  is  at 
present  impossible  to  express  with  more  than  approximate  correctness 
the  comparative  richness  of  diflferent  countries  or  faunal  provinces  in 
their  representation  of  these  birds.  Even  some  of  our  standard  author- 
ities are  content  to  say  '^Brazil,"  "Central  America,''  or  "Mexico" 
when  giving  the  habitat  of  a  species,  apparently  ignorant  of  the  fact, 
or  at  least  quite  ignoring  it,  that  it  makes  all  the  difference  in  the 
world  what  particular  part  of  those  extensive  countries  the  species  in 
question  may  inhabit.  Thus,  the  political  boundaries  of  Brazil  include 
not  only  the  Brazilian  faunal  province,  but  a  considerable  portion  of 
the  Amazonian  province,  each  with  several  more  or  less  distinct  sub- 
divisions, while  Central  America  includes  two  quite  distinct  subprov- 
inces,  composed  of  the  republics  of  Costa  Rica  and  Nicaragua  on  the 
one  hand,  and  the  greater  part  of  Guatemala,  Salvador,  and  Honduras 
on  the  other,  though  just  where  the  two  subprovinces  merge  together 
we  do  not  yet  know.  That  political  areas  do  not  by  any  means  corre- 
spond with  faunal  areas  is  an  important  fact  which  should  be  constantly 
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borne  in  mind  by  the  collector  as  well  as  by  the  compiler ;  for,  until  our 
knowledge  of  the  range  of  each  species  within  a  given  country  is  far 
more  complete  than  it  is  at  the  present  time,  we  cannot  sketch  the 
geographical  distribution  of  these  birds,  as  a  group,  with  any  degree  of 
accuracy.  In  order  to  fully  appreciate  this  difficulty,  it  is  only  neces- 
sary for  one  to  understand  that  when  the  range  of  a  species  is  said  to 
be  ^^ Brazil"  (as  in  even  the  best  of  books  on  the  subject),  no  oue 
can  tell  whether  it  belongs  to  the  true  Brazilian  or  the  Amazonian 
province,  since  both  are  chiefly  included  within  the  area  of  the  country 
k  nown  politically  as  Brazil,  though  zoologically  they  are  far  more  distant 
from  one  another  than  is  North  America  from  Europe  or  the  latter  from 
temperate  Asia !  The  true  Brazilian  Province,  moreover,  includes,  be- 
sides a  large  portion  of  Brazil  itself,  the  politically  distinct  countries 
of  Paraguay  and  Uruguay,  together  with  adjoining  portions  of  the 
Argentine  Republic  and  Bolivia. 

Authorities  on  the  subject  of  geographical  distribution  of  animals 
differ  as  to  the  relative  value  or  importance  of  these  faunal  divisions; 
but  there  is  little  difference  of  opinion  as  to  their  number  and  approx- 
imate boundaries.  Beginning  at  the  south  and  proceeding,  irregu- 
larly, northward*  they  are  as  follows : 

I.  The  Patagonian  or  Chilian  Province,  embracing  Tierra  del  Fuego, 
Falkland  Islands,  Chili,  Patagonia,  the  greater  part  of  the  Argentine 
Republic,  and  the  southeast  portion  of  Bolivia. 

II.  The  South-Brazilian  Province,  comprising  all  of  Brazil  south  of 
the  Amazon  basin,  the  whole  of  Uruguay  and  Paraguay,  and  the  north- 
east portion  of  the  Argentine  Republic. 

III.  The  Amazonian  Province,  including,  besides  the  entire  Amazon 
basin  (below  a  certain  altitude  upon  the  head  streams),  all  of  Guiana, 
that  portion  of  Venezuela  south  of  the  Orinoco,  the  Amazon  water- 
shed of  Bolivia,  the  northeast  corner  of  Peru,  and  the  eastern  part  of 
Ecuador  and  Colombia. 

IV.  The  Colombian  Province,  comprising  the  central  and  littoral 
districts  of  Colombia,  Venezuela  north  of  the  Orinoco  (including  the 
Islands  of  Trinidad  and  Tobago),  central  and  western  Ecuador,  the 
whole  of  Peru  except  the  northeast  corner  and  the  higher  Andean 
sammits,  and  a  part  of  western  and  southwestern  Bolivia. 

V.  The  Central  American  Province,  embracing  that  portion  of  the 
continent  from  the  Isthmus  of  Panama  northward  to  southern  Mexico, 
where  the  so-called  Neotropical  Region  merges  into  the  so-called  Nearc- 
tic  Region. 

VL  The  West  Indian  Province,  which  embraces  the  whole  of  the 
Autillean  archipelago,  from  the  Bahamas  southwards,  but  not  includ- 
ing either  Tobago  or  Trinidad. 

For  the  present  purpose,  however,  it  will  be  more  practicable  to  com- 
bine III  and  IV  into  one  "  province,"  which  for  convenience  may  be 
termed  the  Colombo- Amazonian,  and  extend  its  limits  to  the  northward 
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to  inclade  the  entire  isthmus  as  far  as  the  coast  region  of  Mexico,  thas 
restricting  the  Mexican  Province  to  the  plateaa  region  and  higher 
lands  for  an  undetermined  distance  southward,  probably  not  ftirther 
than  the  highlands  of  Guatemala,  Honduras,  and  northern  Nicaragua, 
but  possibly  including  the  higher  summits  of  Costa  Bica,  where  a  con- 
siderable number  of  northern  types  occur.* 

Of  all  these  <^  provinces"  the  composite  one,  which  I  have  termed 
the  Colombo- Amazonian,  is  incomparably  the  richest  in  bird  life  of  any 
region  of  the  earth ;  and  it  is  therefore  not  strange  that  nearly  one- 
half  of  all  the  known  species  of  Humming  Birds  should  be  peculiar  to 
its  territory.  The  next  in  comparative  richness  in  birds  of  this  family 
is  probably  the  Mexican,  in  its  comprehensive  sense,  for  owing  to  the 
carelessness  of  authors  in  designating  localities  it  is  at  present  imprac- 
ticable to  separate  the  species  which  properly  belong  to  this  province 
from  those  belonging  to  the  northern  extension  of  the  preceding  one. 
Of  the  93  species  and  23  genera  peculiar  to  the  country  north  of  the 
Isthmus  of  Panama,  about  55  species  and  14  genera  do  not  occur  south 
of  Gautemala  or  Honduras.  The  Brazilian  Province  probably  comes 
next  in  number  of  peculiar  species,  but  it  is  at  present  impossible  to  tell 
just  how  many  should  be  credited  to  it,  a  very  considerable  proportion  of 
the  38  species  whose  range  is  given  as  '<  Brazil "  undoubtedly  belonging 
to  Colombo-Amazonian  Province.  From  the  comparatively  small  num- 
ber of  Humming  Birds  peculiar  to  the  Brazilian  Province  there  is  a 
decided  falling  off  in  those  of  the  West  Indian  Province,  where  we  are 
able  to  count  only  18  peculiar  species ;  but  this  number  seems  large 
compared  with  the  showing  made  by  the  two  most  widely  separated 
and  coldeat  provinces,  the  North  American  and  the  Chilian,  which  have 
only  8  and  5  species,  respectively,  of  Humming  Birds  peculiar  to  them. 

The  grand  centre  or  focus  of  the  family  of  Humming  Birds  is  that 
portion  of  the  Colombo- Amazonian  Province  comprised  within  the  limits 
of  the  State  of  Ecuador,  where  considerably  more  than  100  species  occur 
(more  than  one-fifth  of  all  that  are  known),  more  than  half  of  them 
occurring  nowhere  else.  Colombia  is  nearly  as  rich,  having  about  iOO 
species,  nearly  50  of  which  are  peculiar.  Peru  and  Bolivia  together 
(included  within  the  southwestern  portion  of  the  same  province)  pos- 
sess about  90  species,  of  which  more  than  half  are  peculiar.  North- 
ward and  northeastward  from  the ''  focal  center"  the  number  of  species 
diminishes  gradually.  Central  America  (including  Guatemala)  hbving 
about  70  species  (40  peculiar),  Mexico,  alone,  about  50  (28  peculiar), 
Venezuela,  (including  Trinidad  and  Tobago)  between  50  and  GO  (15  pecu- 
liar), Guiana  about  36  (12  peculiar),  and  the  West  Indies  with  only 
18  (all  of  them  peculiar), 

*  For  example,  among  Hummiag  Birds  four  species  of  the  genns  Sel^tapkorus  and 
one  each  of  EugeneSf  Dorichaf  Euphenmat  and  Ctxligenay  and  others  related  to  or  identical 
with  more  northern  forms.  It  is  true  a  much  larger  number  of  sonthem  types  occnr 
in  the  same  coautry,  bat  they  are  mainly  restricted  to  lower  and  therefore  more 
tropical  elevations. 
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On  the  other  hand,  the  decrease  to  the  southeastward  from  the  '<  focal 
center"  in  the  true  Brazilian  Province  is  very  great;  it  is  impossible, 
at  present,  to  properly  estimate  the  total  number  of  species  foaiul  there, 
bnt  it  is  probably  considerably  less  than  50,  with,  however,  perhaps  more 
than  half  of  them  pecnliar. 

MIGBATIONS. 

While  in  tropical  regions  the  Hamming  Birds  are,  like  other  kinds, 
permanent  residents,  or  at  most  make  comparatively  slight  migrations 
when  the  food  snpply  of  a  given  locality  fails  them,  or  when,  on  high 
mountains,  the  increasing  cold  forces  them  to  descend  to  the  warmer 
slopes  and  valleys,  those  of  temperate  regions  make  extensive  and 
regular  migrations  like  other  birds  of  the  same  regions,  coming  from 
the  south  in  spring  and  returning  in  autumn.  Thus,  the  common  Buby- 
throated  Humming  Bird  {Troehilua  colubris)  has  its  summer  home  in 
eastern  North  America,  where  it  occupies  the  extensive  region  stretch- 
ing from  the  Gulf  of  Mexico  to  half  way  across  the  British  Provinces 
(at  least  to  latitude  57  degrees  north),  and  from  the  Atlantic  coast  to 
beyond  the  Mississippi.  It  breeds  throughout  this  area,  but  is  not 
known  to  do  so  south  of  the  United  States.  In  winter,  however,  its 
range  is  shifted  far  to  the  southward,  the  northern  recorded  limit  at 
that  season  being  southern  Florida  (Pnnta  Bassa,  latitude  about  29 
degrees),  and  the  southern  limit  in  Yeragua,  the  western  portion  of  the 
Isthmus  of  Panama,  only  about  8  degrees  north  of  the  equator.  It  is 
thus  evident  that,  notwithstanding  their  diminutive  size,  some  individ- 
uals of  this  species  perform  an  annual  migration  of  at  least  28  degrees 
of  latitude,  equivalent  to  nearly  2,000  statute  miles!  On  the  opposite 
side  of  the  continent  the  highest  latitude  attained  is  about  that  of  6L 
degrees,  on  the  coast  of  Alaska,  where  the  Bufous-backed  Humming  Bird 
was  found  by  Eotzebue.  The  same  species  winters  in  Mexico,  so  that  in 
their  migrations  those  individuals  which  pass  the  summer  farthest  north 
traverse  considerably  more  than  2,000  miles  of  territory  I  It  is  only 
in  the  warm  valleys  of  California  and  in  southern  Florida  that  any 
species  of  Humming  Bird  regularly  passes  the  winter  within  the  borders 
of  the  United  States ;  in  the  former  the  Anna  Humming  Bird  {Calypte 
anna)j  and  in  the  latter  the  Buby-throat  (Trockilus  colubris).  All  the 
species  of  western  North  America  (including  many  individuals  of  C. 
anna)  winter  in  Mexico,  only  one  of  the  truly  northern  species  {Selas- 
pkorus  plaiycereus)  extending  its  winter  range  as  far  as  Guatemala. 

The  .vertical  range  of  some  species  in  mountain  districts  is  quite 
remarkable.  In  July,  1868,  the  writerobserved  examples  of  ISelasphorus 
plaiycereus  in  the  dooryard  of  a  ranch  in  Buby  Valley,  Nevada,  the 
altitude  being  between  6,000  and  7,000  feet,  and  later  during  the  same 
day  saw  a  single  individual  of  the  same  species  at  the  extreme  sum> 
mit  of  the  immediately  adjacent  East  Humboldt  Mountains,  nearly  6,000 
feet  higher. 
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HABITS. 

The  general  babits  of  HiicDmiDg  Birds  are  in  most  respects  similar  to 
tbose  of  other  birds.  They  are  both  arboreal  and  aerial,  but  are  unable 
to  progress  upon  the  ground,  or  any  flat  surface,  by  means  of  their  legs 
and  feet  alone.  They  perch  frequently  upon  trees  or  bushes,  or  even 
in  rare  instances  cling  to  rocks;  and  their  mode  of  uidification  presents 
nothing  that  may  be  deemed  peculiar  or  even  specially  characteristic, 
lu  their  flight  and  manner  of  procuring  their  food,  however,  they  difler 
strikingly  from  other  birds,  in  these  respects  much  more  closely  resem- 
bling certain  insects  than  any  of  the  **  feathered  tribe." 

Says  Prof.  Alfred  Newton : 

Wilson,  AudiiboD,  Mr.  Gnsse,  and  several  others,  gifted  with  the  '^pen  of  a  ready 
writer/'  have  so  fully  described,  as  far  as  words  will  admit,  the  habits  of  different  mem- 
bers of  the  family  TrochilidcB  that  it  is  unnecessary  to  say  much  upon  this  score.  Their 
appearance  is  soentirely  unlike  that  of  any  other  birds  that  It  is  hopeless  to  attempt  in 
any  way  to  brinjj;  a  just  conception  of  it  to  the  ideas  of  those  who  have  not  crossed 
the  Atlantic ;  and  even  the  comparison  so  often  made  between  them  and  the  Spkingi- 
dWf  though  doubtless  in  the  main  true,  is  much  to  the  advantage  of  the  latter.  One 
is  admiring  the  clustering  stars  of  a  scarlet  Cordia,  the  snowy  cornucopias  of  a  Port- 
landittf  or  some  other  brilliant  and  beautiful  flower,  when  between  the  blossom  and 
one's  eye  suddenly  appears  a  small  dark  object,  suspended,  as  it  were,  between  four 
short  black  threads  meetiug  each  other  in  a  cross.  For  an  instant  it  shows  in  front  of 
the  flower ;  an  instant  more  itsteadies  itself,  and  one  perceives  the  space  between  each 
pair  of  threads  occupied  by  a  gray  fllm;  again,  another  instant,  and,  emitting  a  mo- 
mentary flash  of  emerald  and  sapphire  light,  it  is  vanishing,  lessening  in  the  distance  as 
it  shoots  away  to  a  speck  that  the  eye  can  not  take  note  of,  and  all  this  so  rapidly  that 
the  word  on  one's  lips  is  still  unspoken,  scarcely  the  thought  in  one's  mind  changed. 
It  was  a  bold  man  or  an  ignorant  one  who  first  ventured  to  depict  Humming  Birds 
flying ;  but  it  can  not  be  denied  that  representations  of  them  in  that  attitude  are  often 
of  special  use  to  the  ornithologist.  The  peculiar  action  of  one,  and  probably  of  many 
or  all  other  species  of  the  family,  is  such  that  at  times,  In  flying,  it  makes  the  wings 
almost  meet,  both  in  front  and  behind,  at  each  vibration.  Thus,  when  a  bird  chances  to 
enter  a  room  it  will  generally  go  buzzing  along  the  cornice ;  standing  beneath  where 
it  is,  one  will  find  that  the  axis  of  the  body  is  vertical,  and  each  wing  is  describing 
a  nearly  perfect  semicircle.  As  might  be  expected,  the  pectoral  muscles  are  very 
large ;  indeed,  the  sternum  of  this  bird  is  a  good  deal  bigger  than  that  of  the  common 
Chimney* Swallow  {Hirundo  rusticaj  L.)  But  the  extraordinary  rapidity  with  which 
the  vibrations  are  effected  seems  to  be  chiefly  caused  by  these  powerful  muscles  acting 
on  the  very  short  wing-bones,  which  are  not  half  the  length  of  the  same  parts  in  the 
Swallow;  and  accordingly,  great  as  this  alar  action  is,  and  in  spite  of  the  contrary 
opinion  entertained  by  Mr.  Gosse  (Nat.  Sojourn  in  Jamaica,  p.  240),  it  is  yet  some- 
times wanting  in  power,  owing  doubtless  to  the  disadvantageous  leverage  thus  ob- 
taiucd  ;  and  the  old  authors  must  bo  credited  who  speak  of  cobwebs  catching  Ham- 
ming Birds. 

Among  the  multitude  of  forms  which  compose  this  extensive  family 
of  birds  there  must  necessarily  be  some  which  depart,  more  or  less,  in 
certain  particulars  as  regards  their  habits,  from  the  more  typical  kinds; 
bnt  so  far  as  their  habits  have  been  recorded,  I  have  been  able  to  find 
only  one  example  of  unusual  or  extraordinary  peculiarity  in  this  respect, 
namely,   the  curious  habit  of  the  Pichincha  Hill-star  (Oreotrochilus 
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pkhincha)  of  clinging  to  the  vertical  or  overhanging  surface  of  bare 
rocks,  thus  described  by  Mr.  L.  Fraser:* 

I  obiierved  three  specimens  of  this  bird,  all  of  a  row,  hanging  to  the  bare  rock  (this 
DOW  explains  the  use  of  those  large  feet  and  claws  which  the  species  of  this  groap 
have,  and  which  has  hitherto  puzzled  me)  like  Saud-martins ;  it  was  under  a  ledge, 
well  protected  from  the  weather,  consequently  well  adapted  by  nature  for  nest-build- 
ing. (They  would  fly  away  and  then  return ;  tbis  was  done  in  my  sight  three  or 
four  times  in  saccession.)  On  examining  the  spot,  which  was  almost  inaccessible,  I 
foand  much  excrement,  proving  to  my  mind  that  they  breed  in  societies.  My  country. 
msDi  Colonel  Staoey,  on  a  visit  to  this  mountain,  happened  to  have  on  a  new  brigbt 
yellow  oiUskin  cover  to  his  wide-awake  hat,  and  one  of  these  birds  flew  round  and 
Toand  it  for  a  considerable  time,  as  he  supposes,  mistaking  it  for  a  flower. 

ABUNDANCE  OF  INDIVIDUALS, 

Iq  regions  where  several  species  occnr,  Huminiug  Birds  are  often  as 
numerous  as  bees  about  the  flowers;  but  in  the  eastern  portion  of  North 
America,  where,  even  in  Florida,  only  one  kind  is  found,  they  are 
seldom  seen  in  any  considerable  numbers,  though  during  the  period 
of  flowering  of  some  bush  or  tree  the  blossoms  of  which  they  are  spe- 
cially fond  of  (as  for  example  the  Black  Locust,  Bobinia  pseudacacia)^ 
oue  may,  under  the  most  favorable  circumstances,  see  scores  of  them 
in  different  parts  of  the  same  tree.  In  the  more  southern  portion  of  the 
western  Cuited  States,  however,  where  several  species  often  occur  to- 
gether, thej  are  far  more  numerous,  on  occasions  fairly  swarming  iu 
their  favorite  localities.  Referring  to  Humming  Birds  observed  at  one 
of  his  camps  iu  the  mountains  of  New  Mexico,  near  the  headwaters  of 
the  Pecos  Bi ver,  Mr.  Henshaw  writes  as  follows :  f 

The  namher  of  representatives  of  tbis  [the  Rufous  Hummer,  SelMphorw  ruftu]  and 
the  preceding  species  [the  Broad-taiied  Hummer,  S,  platycercusl  that  make  their  sum- 
mer homes  in  tliese  mountains  is  simply  heyond  calculation.  No  one  whose  experi- 
ence is  limited  to  the  eastern  United  States  can  form  any  adequate  idea  of  their  abun- 
dance. They  occur  from  an  altitude  of  about  7,500  feet  far  up  on  the  mountain  sides, 
as  high  up,  io  fact,  as  suitable  flowers  afford  them  the  means  of  subsistence. 
They  are  most  nainerons  at  an  altitude  of  from  8,000  to  9,000  feet.  During  the  entire 
eaniQier  they  frequent  almost  exclusively  a  species  of  Sorophalaria  which  grows  in 
claoips  in  the  sannier  spots  of  the  valleys.  From  early  dawn  till  dusk  the  Humniing 
Birds  throng  aroand  these  plants  intent  in  surfeiting  themselves  on  honey  and  the 
minate  insects  that  the  honey  attracts.  The  scene  presented  iu  one  of  these  flowering 
areas  is  a  most  attractive  one.     •     »    • 

Some  idea  of  the  number  of  Humming  Birds  in  this  locality — and  in  this  respect 
this  whole  niountaiu  area  is  alike— may  be  gained  from  the  statement  that  in  a  single 
clnmpof  the  Serophularin  I  have  counted  eighteen  Hummers,  all  within  reach  of  an 
ordinary  fishing  rod.  There  was  scarcely  a  moment  in  the  day  when 'upwards  ot  fifty 
coald  not  be  counted  within  the  area  of  a  few  yards  in  any  of  the  patches  of  this 
common  plant. 

At  Apache,  Arizona,  in  the  month  of  August,  Mr.  Henshaw  found  the 
same  species,  *<  literally  by  hundreds,  hovering  over  the  beds  of  brightly- 
tinted  flowers,  which  in  the  mountains  especially  grow  in  the  greatest 

'laFroceedioga  of  the  Zoological  Society  of  London,  186(\  p.  80. 
tThe  Auk,  vol.  ui,  1886,  pp.  76-78. 
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profusion  on  the  borders  of  the  moantain  streams."*  In  the  Catalina 
Mountains  of  Arizona,  in  Augnst  and  September,  Mr.  W.  E.  D.  Scott 
fonnd  it  '^  very  abundant,  feeding  on  thistles  and  a  kind  of  scarlet 
flower  very  similar  to  the  Salvia  or  Scarlet  Sage,  "  it  being  <^no  uDcom 
mon  sight  to  see  from  twenty  to  fifty  of  the  birds  at  once ; "  and  in  the 
valley  of  rhe  Truckee  Biver,  near  Pyramid  Lake,  Nevada,  I  found  them 
equally  numerous  among  the  sunflowers  which  grew  in  patches  in  the 
river  bottoms. 

In  the  tropical  regions,  where,  instead  of  one  or  at  most  three  or  foar 
species,  dozens  of  kinds  inhabit  the  same  district  the  abundance  of 
individuals  is  frequently  amazing  to  one  unused  to  such  sights. 

Says  Mr.  Waterton : 

Cayenoe  and  Demerara  prodaoe  the  same  Hamming  Birds.  Perhapa  yoa  would 
wish  to  know  Bomethtug  of  their  haants.  Chiefly  in  the  months  of  Jaly  and  Augnst 
the  tree  called  Bois  Immortel,  very  common  in  Demerara,  bears  abnnd  anoe  of  bloasonu 
which  stay  on  the  tree  for  some  weeks;  then  it  is  that  most  of  the  species  of  Hum- 
ming Birds  are  very  plentiful.  The  wild  Sed  Sago  (Saltfia  ^Imdeiu)  is  also  their 
favorite  shrub ;  and  they  buzz  like  bees  round  the  blossoms  of  the  Wallaba  tree ;  in- 
deed, there  in  scarcely  a  flower  in  the  interior  or  on  the  seacoast  but  what  receives 
frequent  visits  from  one  or  other  of  the  species. 

On  entering  the  forests  of  the  rising  land  in  the  interior,  the  blue  and  green,  the 
smallest  brown,  no  bigger  than  the  bumblebee,  with  two  long  feathers  in  the  tail, 
and  the  little  forked-tali  purple- throated  Hamming  Birds  glitter  before  yon  in  ever- 
changing  attitudes. 

As  you  advance  towards  the  mountains  of  Demerara  other  species  of  Hamming 
Birds  present  themselves  before  you. 

The  Humming  Birds  of  Jamaica  are  not  as  numerous  in  species  as 
those  of  California  (there  are  only  three  species),  but  they  appear  to 
make  up  for  tbis  deficiency  by  abundance  of  individuals. 

I  cannot  qait  the  subject  [says  the  Rev.  Lansdown  Gnilding]  without  speaking  of 
the  delight  that  was  afforded  me  in  Jamaica  by  seeing  Humming  Birds  feeding  on  hooey 
in  the  florets  of  the  great  Aloe  (Agdve  amei'ioanaf  Linn.)*  On  the  side  of  a  hill  upon 
Sutton's  estate  (the  property  of  Henry  Dawkins,  esq.)  were  a  considerable  number 
of  aloe  plants,  of  which  about  a  dozen  wore  in  fuU  blossom.  They  were  spread 
over  a  space  of  about  dO  yards  square.  The  spikes,  bearing  bunches  of  flowers  in  a 
thyrsus,  were  from  12  to  15  feet  high;  on  each  spike  were  many  hundred  flowers  of 
a  bright  yeUow  color,  each  floret  of  a  tubular  shape  and  containing  a  good-sized 
drop  of  honey.  Such  an  assemblage  of  floral  splendor  was  in  itself  most  magnificent 
and  striking ;  but  it  may  be  imagined  how  much  the  in  terost  caused  by  this  beaatifal 
exhibition  was  increased  by  vast  numbers  of  Humming  Birds,  of  various  species, 
fluttering  at  the  opening  of  the  flowers,  and  dipping  their  bills  first  into  one  floret 
and  then  into  another,  the  sun,  as  usual,  shining  bright  upon  their  varied  and 
beautiful  plumage.  The  long-tailed  or  Bird-of-Paradise  Humming  Bird  was  particu- 
larly striking,  its  long  feathers  waving  as.  it  darted  from  one  flower  to  another.  I 
was  so  much  delighted  with  this  sight  that  I  visited  the  spot  again  in  the  afternoon, 
after  a  very  long  and  fatiguing  day's  ridoi  accompanied  by  my  wife,  on  horseback, 
when  we  enjoyed  the  scene  before  us  for  more  than  half  an  hour. 

*  Report  of  Ornithological  CoUeotions,  Wheeler's  Expedition,  p.  131. 
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ACTIONS  AND  ATTITUDES. 

Hamming  Birds  are  so  distinct  from  other  birds  in  their  external 
structure  and  manner  of  flight  that  they  present  in  every  respect,  ex- 
cept when  at  rest,  an  ax)pearance  entirely  peculiar  to  themselves.  They 
spend  perhaps  the  greater  part  of  their  time  upon  the  wing,  usually 
hovering  or  balancing  themselves  before  a  flower  from  which  they  are 
procuring  their  sustenance  of  honey  or  minute  insects.  At  such  time  the 
body  is  nearly  vertical  or  inclined  at  a  slight  angle,  the  head  bent  nearly 
at  right  angles  with  the  axis  of  the  body,  the  wings  spread  nearly  at 
light  angles  with  the  same  axis,  but  vibrated  so  rapidly  that  they  are 
visible  only  as  an  indistinct  haze  on  each  side  of  the  body  of  the  bird. 
While  in  this  position  the  tail  is  spread,  and  with  it  the  bird  largely 
regulates  its  distance  from  the  flower  by  flirting  the  tail  forward,  or 
tbe  reverse,  when  it  wishes  to  recede  or  advance,  respectively. 

While  restin<j^  they  usually  select  a  slender  dead  twig,  in  a  prominent 
or  exposed  portion  of  a  bush  or  tree,  where  they  sit  in  a  nearly  vertical 
position,  with  head  drawn  down  and  feathers  of  the  throat  puffed  out- 
ward, something  in  the  manner  of  swallows.  The  wings  usually  if  not 
invariably  drop  beneath  the  generally  unspread  tail.  They  are  fond  of 
preening  their  plumage,  and  thus  aflbrd  a  variety  of  graceful  attitudes 
for  showing  off  particular  parts  of  the  plumage  to  advantage.  Mr. 
Aadnbon  observes  that  they  are  particularly  fond  of  spreading  one 
wing  at  a  time  and  passing  each  of  the  quill  feathers  through  their  bill 
in  its  whole  length,  when,  if  the  sun  is  shining,  the  wing  thus  plumed  is 
rendered  extremely  transparent  and  light.  Mr.  Audubon  also  observes 
that  when  perching  ^^  they  move  sidewise  in  prettily  measured  steps, 
frequently  opening  and  closing  their  wings,  pluming,  stroking,  and  ar- 
ranging the  whole  of  their  apparel  with  neatness  and  activity." 

Comparatively  few  persons  have  had  the  opportunity  to  observe  the 
actions  of  the  female  Humming  Bird  when  setting  on  her  nest  or  when 
maneuvering  in  its  immediate  vicinity.  The  following  account  of  the 
actions  of  a  female  Bubythroat  (Trochilus  eolubris)  will  therefore  prob- 
ably be  of  special  interest : 

AUhoogh  I  spent  several  honrs  watohiug  this  nest,  on  different  occasions,  no  food 
was  bronght  at  such  times,  bat  the  actions  of  the  female,  as  seen  throngh  a  strong 
field  glass  at  short  range,  were  decidedly  interesting.  The  approach  to  the  nest  was 
as  asaally described  in  aboat  one-third  of  the  records — t.  e.,  directly  to  a  point  over 
and  close  to  the  nest,  then  dropping  lightly  into  it.  The  general  method,  howeyer, 
was  by  a  dashing  flight  to  within  12  or  15  feet,  a  sadden  paase  while  poised  in  the 
air,  anxionsly  looking  aboat  her,  then  1  or  2  feet  farther,  another  pause  with  the 
same  maneayers,  to  be  repeated  antil  at  last  she  dropped  into  the  nest  as  ordinarily. 
This  entire  procedure  occnpied  less  than  10  seconds.  A  few  times  she  seemed  to  fly 
directly  into  the  nest  withoat  any  preliminaries. 

Jnst  after  settling  in  the  nest  she  had  a  habit  of  occasionally  completely  tnming 
aronnd  in  it  one  or  more  times.  This  was  a  hitching  motion,  as  if  by  the  use  of  her 
feet,  meanwhile  appearing  to  rearrange  the  material  on  tbeoatside  and  as  if  shaping 
tbe  interior  to  her  better  satisfaction  by  this  treading  motion.    At  other  times,  spread- 
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ing  her  wings  ovor  the  Dest  ia  a  seemiug  ecstacy  of  delight,  she  rather  ilutteriiigly 
turned  uroniid  in  it,  apparently  without  regard  for  its  precious  contents. 

There  seemed  to  be  one  never  varying  position  when  at  rest,  that  facing  the  more 
open  part  of  the  grove,  the  usual  direction  of  approach  being  from  behind,  whereas 
the  flight  from  the  nest  was  toward  the  clearer  space  in  front.  The  sitting  posture 
was  not  one  of  absolute  rest  at  any  time,  as  the  head  was  constantly  in  motion,  so 
that  no  approach  could  be  made  without  her  knowledge.  The  flight  from  the  nest 
seemed  to  be  directly  out  of  it,  without  any  preliminaries.  The  weather  was  warm, 
yet  she  would  remain  on  the  nest  from  15  to  20  minutes,  and  in  no  instance  was  away 
more  than  2  minutes  while  I  had  her  under  observation.  The  male  frequently  af>- 
peared  in  the  vicinity,  but  neither  offered  food  nor  even  deigned  to  alight  on  the  same 
tree,  yet  birds  which  had  a  good  claim  in  the  neighborhood  dared  not  approach  very 
close,  as  the  combined  at  tack  of  these  active  birds  always  proved  so  distasteful  that 
they  invariably  beat  a  hasty  retreat.* 

MANNEB  OP  FLIGHT. 

The  extraordioary  development  of  the  pectoral  muscles  in  the  Hum- 
ming Birds  and  its  purpose  is  made  a  special  topic  on  pages  292, 293;  but 
a  preliminary  description  of  the  motion  imparted  to  the  wings  by  these 
powerful  engines,  if  such  tbey  may  be  styled,  and  other  particulars  relat- 
ing to  the  flight  of  Humming  Birds,  may  be  given  here.  As  birds  differ 
from  all  other  animals  in  the  possession  of  feathers,  so  do  Humming 
Birds  differ  from  all  other  birds  in  their  manner  of  flight,  which,  as 
Mr.  Gosse  truly  says,  is  entirely  that  of  an  insect,  especially  a  large 
beetle  or  a  bee.  "To  me,'' says  Mr.  Gould,  "their  actions  appeared 
unlike  anything  of  the  kind  I  had  ever  seen  before,  and  strongly  re- 
minded me  of  a  piece  of  machinery  acted  upon  by  a  powerful  spring. 
I  was  particularly  struck  by  this  peculiarity  in  the  flight,  as  it  was 
exactly  the  opposite  of  what  I  expected.  The  bird  does  not  usually 
glide  through  the  air  with  the  quick,  darting  flight  of  a  Swallow  or 
Swift,  but  continues  tremulously  moving  its  wings  while  passing  from 
flower  to  flower,  or  when  taking  a  more  distant  flight  over  a  high  tree 
or  across  a  river.  When  poised  before  any  object  this  action  is  so 
rapidly  performed  that  it  is  impossible  for  the  eye  to  follow  each  stroke, 
and  a  hazy  semicircle  of  indistinctness  on  each  side  of  the  bird  is  all  that 
is  perceptible,  t 

The  wind  produced  by  this  rapid  vibration  of  the  wings  is  very  con- 
siderable, Mr.  Salvin  having  noticed  that  while  a  Hummiug  Bird  which 
had  flown  into  a  room  was  hovering  over  a  large  piece  of  wool,  the 
entire  surface  of  the  wool  was  violently  agitated. 

Probably  no  one  has  ever  observed  the  actions  of  Humming  Birds 
with  greater  care  than  Mr.  Gould,  whose  enthusiastic  interest  in  them 

•EdwiQ  H.  Eames,  in  ''The  Ank,"  July,  IbOO,  pp.  287.288. 

t  Acconliug  to  Mr.  Gosse  (''Birds  of  Jamaica, "  p.  133),  the  vibration  of  each  wing 
in  the  Melliauga  minima  reaches  nearly  or  quite  180  degrees.  In  several  of  the  plates 
of  the  present  work  the  artists  have  attempted  to  depict  the  appearance  of  the  wings 
during  flight — the  birds  being  represented  in  the  attitude  of  poising  over  the  nest. 
(See  plates  XLi  and  xlii.  The  appenrunco  of  the  extended  wings  in  plates  xi.ni 
and  XLiv  is,  of  course,  incorrect,  the  object  being  to  show  the  form  of  the  wing  and 
arrangement  of  its  feathers. ) 
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mast  natarally  have  reaohed  its  calminatiDg  point  wben  he  first  beheld 
living  specimens  in  the  full  freedom  of  their  native  haants.  He  thas 
tersely  describiss  their  flight : 

Although  many  short  intermissions  of  rest  are  taken  daring  the  day,  the  bird  may 
be  said  to  live  in  air — an  element  in  which  it  performs  every  kind  of  evolution  with 
the  utmost  ease,  frequently  rising  perpendicularly,  flying  backward,  pirouetting  or 
dancing  off,  as  it  were. 

Regarding  the  ability  of  the  Hamming  Bird  to  fly  backward,  we 
qnote  the  following,  by  Bradford  Terrey,  from  Science,  vol.  ii,  No.  34, 
p.  436:    . 

The  Duke  of  Argyle.  in  his  Reign  of  Law  (p.  145),  lays  it  down  in  italics,  that  "  no 
birdean  ever  Jiff  buckwarde,*^  He  mentions  the  Humming  Bird  as  appearing  to  do  so, 
bat  maintains  that  in  reality  it  falls  rather  than  flies,  when,  for  instance,  be  comes 
ont  of  a  tnhular  flower.  Bat  this  morning  while  watching  the  motions  of  a  Hum- 
ming Bird  (TVochiliu  colnbria),  it  occurred  to  me  to  test  the  dictum  of  the  duke,  aud 
nnleas  my  eyes  were  altogether  at  fault,  the  bird  did  actually  fly  backwards.  He  was 
probing,  one  after  another,  the  blossoms  of  a  petunia  bed,  and  more  than  once,  when 
the  flower  hi^pened  to  be  low  down,  he  plainly  rose  rather  than  fell  as  he  backed 
»way  from  it. 

The  present  writer  has  observed  tbe  same  thing,  but  has  noticed  that 
the  backward  motion  is  greatly  assisted  by  a  forwanl  flirt  of  the  ex- 
panded tail  as  the  bird  shifts  from'  place  to  place,  or  from  one  part  of 
a  tree  to  another,  sometimes  descending,  at  others  ascending.  It  often 
towers  np  above  the  trees,  and  then  shoots  off  like  a  little  meteor  at  a 
Tight  angle ;  at  other  times  it  qaietly  buzzes  away  among  the  flowers 
near  the  ground;  at  one  moment  it  is  poised  over  a  diminutive  weed, 
:at  the  next  it  is  seen  at  a  distance  of  40  yards,  whither  it  has  vanished 
with  the  quickness  of  thought.  During  the  heat  of  tbe  day  the  shady 
retreats  beneath  the  trees  are  very  frequently  visited ;  in  the  morning 
Jtnd  evening  the  sunny  banks,  the  verandas,  and  other  exposed  situa- 
lions  are  more  frequently  resorted  to. 

**  All  the  Humming  Birds,"  says  Mr.  Oosse,  *<  have  more  or  less  the 
Ibabit  when  in  flight  of  pausing  in  the  air,  and  throwing  the  body  and 
tAil  into  rapid  and  odd  cortortions;  this  seems  to  be  mostly  tbe  case 
n^ith  the  Mango  {Lampomis  mango)y  but  perhaps  is  more  observable  in 
Folytmus  from  the  effect  that  such  motions  have  on  tbe  beautiful  long 
feathers  of  the  tail.  That  the  object  of  these  quick  turns  is  tbe  capture 
of  insects  I  am  sure,  having  watched  one  thus  engaged  pretty  close  to 
me.  I  drew  np  and  observed  it  carefully  and  distinctly  saw  the  minute 
flies  in  the  air,  which  it  pursued  and  caught,  aud  heard  repeatedly  the 
snapping  of  the  beak«    My  presence  scarcely  disturbed  it,  if  at  all." 

That  there  are  exceptions  to  the  manner  of  flight  which  we  have  de- 
scribed, is  true,  but  they  probably  are  not  n  umerous.  One  of  tbe  most 
notable  is  that  of  the  Giant  Humming  Bird  (Patagona  gigas)  of  tbe 
Andes,  which,  Darwin  says,  whilst  hovering  over  a  flower  flaps  its  wings 
with  a  very  slow  and  powerful  movement,  totally  different  from  that 
vibratory  one  common  to  most  of  tbe  species,  which  produces  the  hum- 
H.  Mis.  129,  pt.  2 18 
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ming  noise.  He  <^  never  saw  any  otber  bird  where  the  force  of  its  wings 
appeared  (as  in  a  butterfly)  so  powerful  in  proportion  to  the  weight  of 
its  body.  When  hovering  by  a  flower,  its  tail  is  constantly  expanded 
and  shut  like  a  fan,  the  body  being  kept  in  a  nearly  vertical  position." 
Mr.  Darwin  does  not  say  whether  any  sound  is  produced  by  the  wings 
of  this  species ;  but  I  am  informed  by  Mr.  W.  E.  Safford,  U.  S.  Navy, 
who  has  frequently  observed  them,  that  the  flight  of  the  Giant  Hum- 
ming Bird  is  as  noiseless  as  that  of  a  butterfly. 

Those  Humming  Birds,  with  elongated  spatule-tipped  t^iil  feathers 
are  to  a  degree  peculiar  in  their  flight,  although,  the  motion  of  the 
wings  themselves  is  essentially  the  same  as  iu  ordinary  kinds.  The  late 
Mr.  DysoQ  informed  Mr.  Gould  that  the  flight  of  these  Racquet-tailed 
Hummers  is  very  peculiar,  and  that  their  appearance  in  the  air  is  most 
singular;  the  tail  being  not  only  constantly  opened  and  shut,  but  the 
spatules  always  in  motion,  particularly  when  the  bird  is  poising  over  a 
flower. 

Although  the  muffled  buzzing  or  humming  noise,  which  has  given  this 
family  of  birds  its  distinctive  name  is  the  sound  usually  accompany- 
ing the  flight  of  Humming  Birds,  the  males  of  some  species  accompany 
their  flight  with  a  most  remarkable  noise,  of  an  entirely  different  char- 
acter. While  among  the  mountains  of  Utah,  in  1869,  the  writer  was 
for  a  long  time  mystified  by  a  shrill  screeching  noise,  something  like  that 
produced  by  a  rapidly  revolving  circular  saw  when  rnbbed  by  a  splin- 
ter. This  noise  was  evidently  in  the  air,  but  I  could  not  discover  its 
origin,  until  I  discovered  a  Humming  Bird  passing  through  the  air  over- 
head in  a  curious  undulating  Hue  of  flight.  I  afterwards  heard  the 
same  sound  produced  by  males  of  the  same  species  (the  Broad-tailed 
Humming  Bird,  Selasphorus  platycerctis)^  when  they  were  driving  other 
birds  away  from  the  vicinity  of  their  nests.  At  such  times  they  would 
ascend  almost  perpendicularly  to  a  considerable  height,  and  then  de- 
scend with  the  quickness  of  a  flash  at  the  object  of  their  animosity, 
which  was  perhaps  more  frightened  or  annoyed  by  the  accompanying 
noise  than  by  the  attack  itself. 

Mr.  F.  Stephens,*  calls  this  the  '<  courtship  song,"  but  from  the  cir. 
cumstance  that,  in  the  Broad-tailed  Humming  Bird  at  least,  it  is  often 
produced  by  solitary  individuals  while  wending  their  way  between  dis- 
tant points,  I  hardly  think  it  can  properly  be  so  considered.  Writing 
of  Costa's  Humming  Bird  {Calypte  costce)^  he  says: 

The  female  is  sitting  on  a  twig  in  a  low  busb,  not  on  an  exposed  twig  as  is  often 
the  case  when  she  is  merely  resting,  hot  when  the  male  begins  she  goes  further  in, 
as  if  she  feared  that  he  really  intended  mischief,  while  he  rises  high  iu  the  air,  and, 
with  a  headlong  swoop,  comes  down,  passing  her,  and  taming  with  a  sharp  carve 
as  near  her  as  is  possible  mounts  on  high  to  repeat  the  manenver  again  and  again. 
A  shrill  whistle  is  heard  as  he  begins  to  descend,  starting  low  and  becoming  loader 
and  loader,  antil  as  he  passes  her  it  becomes  a  shriek  which  is  plainly  audible  for  a 
distance  of  100  yards  or  more.    As  he  mounts  again  it  dies  away  only  to  be  rapeated 

*  BnUetin  of  the  Ridgway  Ornithological  Club  of  Chicago,  No.  2,  1887,  pp.  44,  45* 
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at  tho  next  descent.  This  is  a  common  maneaver  with  the  species.  The  whistle 
made  during  the  descent  was  quite  low  and  the  buzzing  sound  made  as  ho  passed  the 
other  bird,  a  young  T.  ooskBf  was  coarser  than  I  had  heretofore  thought.  It  also  lacked 
all  whistling  character.  I  also  noticed  another  swooping  back  and  forth,  but  heard 
DO  whistle  or  other  vocal  sound. 

Mr.  HeDtthaw*  also  is  inclined  to  think  that  this  sound,  in  the  Broad- 
tailed  Hammer  {SelMphorus  platycercMs)^  at  least,  is  '^  analogous  to  the 
love-notes  of  other  birds."    Says  he: 

During  the  mating,  and  perhaps  also  through  the  entire  breeding  season,  the  flight 
of  the  male  is  always  accompaoied  by  a  curious,  loud,  metallic,  rattling  noise,  which 
he  is  enabled  to  produce  in  some  way  by  means  of  the  attenuation  of  the  outer  prima- 
ries. This  is,  I  think,  intentionally  made,  and  is  analogous  to  the  love  notes  of  other 
birds.  Though  I  saw  many  of  these  birds  in  tho  fall,  it  was  only  very  rarely  that  this 
whistling  noise  was  heard,  and  then  with  greatly  diminished  force. 

DISPOSITION. 

In  their  disposition  Humming  Birds  are  not  only  very  tame  but 
highly  curious  or  inquisitive,  and  exhibit  a  special  propensity  to  closely 
iuspecta  human  intruder  to  their  domains.  One  of  these  little  feath- 
ered fairies  will  at  such  times  approach  like  a  flash  and  poise  directly 
before  one's  face,  its  wings  vibrating  so  rapidly  as  to  api)ear  as  a  mere 
haze  on  each  side  of  its  body,  which  itself  remains  so  stationary  that 
the  inquiring  expression  of  its  bright  black  eyes  and  the  outline  of 
nearly  every  feather  of  its  compact  little  figure  can  be  seen ;  then  it 
shifts  rapidly  to  one  side,  then  to  the  other,  and  approaches  so  near  as 
to  be  easily  within  reach  of  the  hand;  but  the  slightest  demonstration 
causes  it  to  vanish  so  swiftly  that  the  eye  can  scarcely  trace  the  line 
of  its  flight 

The  charming  confidence  in  the  human  species  shown  by  Humming 
Birds  when  they  are  treated  considerately  is  well  illustrated  by  au 
anecdote  related  by  Lady  Emeline  Stuart  Wortley  in  her  '^Travels." 
A  pair  of  the  minute  Vervain  Hummer  (Mellisuga  minima)  had  built 
their  nest  close  to  one  of  the  walks  of  the  garden  of  the  place  where  she 
was  staying. 

The  branch,  indeed,  of  the  heantifal  shrub  in  which  this  fairy  nest  was  saspeuded 
almost  intruded  into  the  walk ;  and  every  time  we  sauntered  by  there  was  much 
danger  of  sweeping  against  this  projecting  branch  with  its  precious  charge  and  doing 
it  some  injury,  as  very  little  would  ha\re  demolished  the  exquisite  fabric.  In  process 
of  time  two  lovely  pea-like  eggs  had  appeared ;  and  while  we  were  there  we  had 
the  great  pleasure  of  seeing  the  minute  living  gems  themselves  appear,  looking  like 
two  Tery  smaU  bees.  The  mother  bird  allowed  us  to  look  closely  at  her  in  the  nest 
and  inspect  her  little  nurslings,  when  she  was  flying  about  near,  without  appearing 
in  the  least  degree  disconcerted  or  alarmed.  I  never  saw  so  tame  or  so  bold  a  pet. 
But  she  did  not  allow  the  same  liberties  to  be  taken  by  everybody  unchecked.  One 
day,  as  Sir  O^—  was  walking  in  the  pretty  path  beside  which  the  fragile  nest  was 
delicately  suspended  amid  sheltering  leaves,  he  paused  in  order  to  look  at  the  lillipu- 
iian  inhabitants.  While  thus  engaged  he  felt  suddenly  a  sharp  light  rapping  on  the 
crown  of  his  hat,  which  considerably  surprised  him.    He  looked  round  to  ascertain 

'Beport  on  Ornithological  Specimens,  Wheeler's  Expedition,  p.  88. 
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from  whence  the  siugalar  and  unexpected  attack  proceeded ;  bat  nothing  was  ta  be 
eeen.  Almost  thinking  he  most  have  been  mistaken,  he  continaed  his  survey,  when 
a  much  sharper  and  louder  tat-tat-tat-tat-tat  seemed  to  demand  his  immediate  atten- 
tion, and  a  little  to  jeopardize  the  perfect  integrity  and  preservation  of  the  fabric  in 
question.  Again  he  looked  round,  far  from  pleased  at  such  extraordinary  imperti- 
nence, when  what  should  he  see  but  the  beautiful,  delicate  Humming  Bird,  with 
rufiled  feathers  and  fiery  eyes,  who  seemed  by  no  means  inclined  to  let  him  off  with- 
out a  further  infliction  of  sharp  taps  and  admonitory  raps  from  her  foiry  beak.  She 
looked  like  a  little  fury  in  miniature— a  winged  Xantippe.  Those  pointed  attentions 
apprised  him  that  his  company  was  not  desired  or  acceptable ;  and,  much  amused  at 
the  excessive  boldness  of  the  dauntless  little  owner  of  the  exquisite  nest  he  had 

been  contemplating.  Sir  C moved  off,  anxious  not  to  disturb  or  irritate  further 

this  valiant  minute  mother,  who  displayed  such  intrepidity  and  cool  determination. 

As  to  y and  me,  the  darling  little  pet  did  not  mind  us  in  the  least ;  she  allowed 

us  to  watch  her  to  our  heart's  content  during  the  uninterrupted  progress  of  all  her 
little  household  and  domestic  arrangements,  and  rather  appeared  to  like  our  society 
than  not,  and  to  have  the  air  of  saying,  '*  Do  you  think  I  manage  it  well,  ehf  " 

The  following  account*  of  the  taming  of  wild  Hamming  Birds  also 
shows  how  easily,  with  a  little  pains,  these  lovely  creatures  can  be 
tamed : 

A  lady  residing  at  San  Rafael,  one  of  the  many  pleasant  health  resorts  of  Cali- 
fornia, has  sent  to  friends  in  London  an  account  of  the  taming  of  two  wild  Humming 
Birds  by  her  daughter,  who,  under  medical  direction,  has  for  some  months  passed 
several  hours  daily  reclining  on  rugs  spread  on  the  garden  lawn.  **  £.  has  a  new 
source  of  interest,"  her  mother  writes.  ''The  humming  birds  have  claimed  her  com- 
panionship and  manifested  their  curiosity  by  inspecting  her,  with  their  little  wise 
heads  turned  to  one  side,  at  a  safe  distance,  watching  her  movements,  evidently 
wishing  to  become  acquainted.  To  entice  them  to  a  nearer  approach,  £.  plucked  a 
fuchsia,  attached  it  to  a  branch  of  a  tree  over  her  head,  and  filled  it  with  sweetened 
water.  The  intelligent  little  creatures  soon  had  their  slender  biDs  thrust  into  the 
flower,  from  which  they  took  long  draughts.  Then  £.  took  honey,  thinking  they 
might  prefer  it,  and  filled  a  fresh  flower  each  day.  They  would  sometimes  become 
so  impatient  as  scarcely  to  wait  for  her  to  leave  before  they  were  into  the  sweets, 
and,  finally,  while  she  held  a  flower  in  one  hand  and  filled  it  with  drops  from  a  spoon, 
the  now  tame  little  pets  would  catch  the  drops  as  they  fell,  and  dart  into  the  honey 
cup  their  silvery,  thread-like  tongues.  £.  is  delighted,  und  so  fascinated  with  them 
that  she  passes  hours  each  day  of  her  resting  time  talking  to  them  and  watching 
their  quick,  lively  movements.  Although  these  tiny  birds  are  humming  all  day 
among  the  flowers,  two  only  have  monopolized  the  honey-filled  flower,  and  these  are 
both  males,  consequently  there  are  constant  squabbles  as  to  which  shall  take  pos- 
session. They  will  not  permit  a  wasp  or  a  bee  to  come  near  their  honey  flower,  and 
not  only  drive  them  away,  but  chase  them  some  distance,  uttering  a  shrill  note  of 
protest  against  all  intruders."  Referring  to  them  again,  at  the  close  of  the  rainless 
California  summer,  in  a  letter  dated  October  26,  this  lady  writes:  "We  have  had 
threatening  clouds  for  two  days  and  a  heavy  rainfall  to-day.  £.  has  continued  her 
devotion  to  her  little  Humming  Birds.  Since  the  change  of  weather  she  has  tried  to 
coax  them  to  the  parlor  windows.  They  appeared  to  think  there  must  be  some  mis- 
take, and  would  hum  about  the  window  where  she  stood  with  the  honey  flower  and 
spoonful  of  honey,  or  they  would  sit  on  a  branch  and  watch  every  movement,  yet 
not  daring  to  take  a  sip  until  to-day,  when  at  her  peculiar  call,  which  they  always 
recognize,  one  ventured  repeatedly  to  take  the  honey  from  her  hand. 

Though  SO  readily  accustomed  to  the  society  of  human  beings,  Hum- 
ming Birds  do  not,  unfortunately,  long  survive  confinement.    Whether 

*  Taken  from  the  *'  Scientific  American." 
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it  is  the  want  of  sufficient  exercise,  or  some  other  unknown  cause,  they 
invariably  die  within  a  few  weeks,  or  months  at  the  longest,  of  their 
capture.  The  first  attempt  to  transport  them  alive  across  the  Atlantic 
seems  to  be  the  one  related  by  Latham,  as  follows : 

"  A  young  gentiemaD,  a  fe\T  days  before  he  sailed  from  Jamaica  for  England,  met 
-with  a  female  Humming  Bird  sitting  on  the  nest  and  eggs,  and  cutting  off  the  twig, 
be  brought  altogether  on  board.  The  bird  became  sufficiently  tame  to  suffer  herself 
to  be  fed  on  honey  and  water  during  the  passage,  and  hatched  two  young  ones.  The 
mother,  however,  did  not  long  survive,  but  the  young  were  brought  to  England,  and 
continued  for  some  time  in  the  possession  of  Lady  Hammond.  The  little  creatures 
readily  took  honey  from  the  lips  of  Lady  Hammond,  and  though  the  one  did  not  live 
long,  the  other  survived  for  at  least  two  months  from  the  time  of  their  arrival." 

Mr.  Goald  was  partially  soccessfal  in  his  attempt  to  carry  living  speci- 
mens of  the  Buby -throat  (ZVocMItM  colubrU)  to  England,  his  experience 
being  related  as  follows : 

"A  Trookilus  colttbrU  captured  for  me  by  some  friends  in  Washington  .  .  .  im- 
mediately afterwards  partook  of  some  saccharine  food  that  was  presented  to  it,  and 
in  2  hours  it  pumped  the  fluid  out  of  a  little  bottle  whenever  I  offered  it;  and  in 
this  way  it  lived  with  me  a  constant  companion  for  several  days,  traveling  in  a  little 
thin,  gauzy  bag  distended  by  a  slender  piece  of  whale  bone  and  suspended  to  a  but- 
ton of  my  coat.  It  was  only  necessary  for  me  to  take  the  little  bottle  from  my  pocket 
to  induce  it  to  thrust  it«  spiny  bill  through  the  gauze,  protrude  its  lengthened  tongue 
down  the  neck  of  the  bottle,  and  pump  up  the  fluid  until  it  was  satiated;  it  would 
then  retire  to  the  bottom  of  its  little  home,  preen  its  wings  and  tail-feathers,  and 
seem  quite  content. 

The  specimens  I  brought  alive  to  this  country  were  as  docile  and  fearless  as  a  great 
moth  or  any  other  insect  would  be  under  similar  treatment.  The  little  cage  in  which 
they  lived  was  12  inches  long  by  7  inches  wide  and  8  inches  high.  In  this  was 
placed  a  diminutive  twig  of  a  tree,  and,  suspended  to  the  side,  a  glass  vial  which  I 
daily  supplied  with  saccharine  matter  in  the  form  of  sugar  or  honey  and  water,  with 
the  addition  of  the  yolk  of  an  unboiled  egg.  Upon  this  food  they  appeared  to  thrive 
and  be  happy  during  the  voyage  along  the  seaboard  of  America  and  across  the 
Atlantic,  nntU  they  arrived  within  the  influence  of  the  climate  of  Europe.  Off  the 
western  part  of  Ireland  symptoms  of  drooping  unmistakably  exhibited  themselves ; 
bat,  although  they  never  fully  rallied,  I,  as  before  stated,  succeeded  in  bringing  one 
of  them  alive  to  Loudon,  where  it  died  on  the  second  day  after  its  arrival  at  my 
house.  The  vessel  in  which  I  made  the  passage  took  a  northerly  course,  which  car- 
ried us  over  the  banks  of  Newfoundland,  and,  although  the  cold  was  rather  severe 
daring  part  of  the  time,  the  only  effect  it  appeared  to  have  upon  my  little  pets  was 
to  indoce  a  kind  of  torpidity  from  which,  however,  they  were  readily  aroused  by 
placing  them  in  the  sunshine  or  in  some  warm  situation,  such  as  before  a  fire,  in  the 
bosom,  etc.  I  do  assure  my  readers  that  I  have  seen  these  birds  cold  and  stiff,  and 
^  all  appearances  dead,  and  from  this  state  they  were  readily  restored  by  a  little 
attention  and  removed  into  light  and  heat,  when  they  would  "  perk  up,"  flutter  their 
little  wings,  and  feast  away  upon  their  usual  food  as  if  m  the  best  state  of  health. 

The  experience  of  Mr.  Oosse  in  his  attempt  to  domesticate  the  bean- 
tifal  Long-tailed  Humming  Bird  of  Jamaica  (Aithurtut  polytmtis)  was 
equally  discouraging. 

Some  [says  he]  were  taken  with  the  net,  others  with  birdlime,  but  though  trans- 
ferred to  a  basket  or  to  a  cage  immediately  on  capture,  not  a  few  were  found  dead  on 
arrival  at  home.    This  sadden  death  I  coald  not  tkt  all  accQunt  for ;  they  did  not 
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beat  themselves  against  the  sides,  though  they  freqaestly  dong  to  them.  From  the 
wild  look  of  several  that  were  alive  when  arrived,  sitting  on  the  bottom  of  the  cage 
looking  upward,  I  suspect  terror  at  their  capture  and  novel  position  had  no  small 
influence.  Many  of  those  which  were  found  alive  were  in  a  dying  state,  and  of  those 
which  were  turned  out  into  the  room  several  moie  died  in  the  first  24  hours,  gener- 
ally because,  not  observing  the  lines  which  the  domesticated  ones  used  as  perches, 
they  would  fly  against  the  perpendicular  walls,  where,  after  fluttering  awhile  sus- 
pended, they  would  at  length  sink  exhausted  perpendicularly  downwards,  the  wings 
still  vibrating,  and  alight  on  the  object  that  Intercepted  their  downward  course.  If 
ibis  was  the  floor  they  would  presently  rise  on  the  wing,  only  again  to  flutter  against 
the  wall  as  before ;  but  often  it  would  happen  that  they  would  sink  behind  some  of 
the  many  boxes  with  which  the  shelves  were  lumbered,  in  which  case,  the  space 
being  too  narrow  for  the  use  of  their  wings,  they  soon  died  unobserved,  and  were 
found  dead  only  upon  searching.  This  was  the  fate  of  many,  so  that  out  of  the  25 
only  7  were  domesticated.  These,  however,  became  quite  at  home ;  and  I  may  here 
observe  that  there  was  much  difference  in  the  tempers  of  individuals,  some  being 
moody  and  sulky,  others  very  timid,  and  others  gentle  and  confiding  from  the  first. 
I  have  noticed  this  in  other  birds  also. 

Those  which  sarvived  the  longest,  howerer,  finally  died,  and  the 
cause  of  their  death  he  conjectured  to  have  been  the  want  of  insect 
food,  and  that,  notwithstanding  their  frequent  sipping  at  the  syrup 
they  were  really  starved  to  death.  He  was  led  to  this  conclusion  by 
having  found,  on  dissecting  those  which  died,  that  they  were  exces- 
sively meagre  in  flesh,  and  that  the  stomach,  which  ordinarily  is  as 
large  as  a  pea,  and  distended  with  insects,  was  in  these  shrunken  to  a 
minute  collapsed  membrane. 

Notwithstanding  their  diminutive  size,  pugnacity  is  one  of  the  most 
conspicuous  traits  of  Humming  Birds.  Particularly  is  this  true  of  the 
male  during  the  breeding  season,  when  not  only  are  others  of  the  sauie 
species  which  imprudently  approach  the  vicinity  of  his  nest  promptly 
attacked  and  driven  away,  but  other  and  much  larger  birds  also ;  even 
King  Birds  and  the  boldest  hawks  beat  a  precipitate  retreat  before 
the  impetuous  assaults  of  the  tiny  warrior,  whose  boldness  is  only 
equalled  by  the  lightning-like  rapidity  of  his  movements,  thus  bafiling 
any  attempt  at  resistance  on  the  part  of  the  more  powerful  adversary. 
Intruders  of  the  human  species  are  not,  under  such  circumstances, 
always  exempt  from  his  vehement  attacks,  but  oftener,  perhaps,  the 
little  champion  is  content  with  mere  '^  skirmishing"  demonstrations. 

It  is  not  only  when  defending  their  nest  or  young  that  Humming 
Birds  display  this  combative  spirit,  nor  is  it  confined  to  the  male 
alone ;  for,  when  two  or  more  individuals,  of  either  sex,  happen  near 
the  same  spot,  spirited  and  often  violent  conflicts  are  almost  certain  to 
ensue.  Such  a  contest  is  very  accurately  and  graphically  described  by 
a  writer  in  "  Forest  and  Stream  ^  •  as  follows : 

I  was  walking  along  one  of  the  streets  of  this  village,  and  passed  by  a  flower  gar- 
den where  a  large  bed  or  bush  of  salvia  grew  against  the  front  palings.  The  plant  or 
plants  was  filled  with  a  great  profusion  of  bright  red  flowers,  some  of  which  reached 

*  "  Ooaboma,"  in  the  issue  of  October  24,  1889.  The  species  is  the  common  Ruby- 
throat,  and  the  locality  Cambridge,  Mississippi. 
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above  the  fence.  Hoveriog  over  these  were  two  HammiDg  Birds  whose  coats  of  me- 
tallic sheea  glistened  in  the  sun  like  bnruished  gold  and  silver.  The  little  creatures 
darted  hither  and  thither,  inserting  their  long  bills  into  the  tube-liice  flowers  with  ab- 
Bolnte  precision  and  lightning-like  rapidity,  but  all  the  while  engaged  in  a  fierce  com- 
bat with  each  other.  They  constantly  maintained  a  position  facing  one  another,  and 
only  6  or  8  inches  apart,  suddenly  rising  a  dozen  feet  into  the  air,  where  they  would 
have  a  little  battle,  and  as  suddenly  dropping  like  two  bullets  on  one  string  back  to 
the  flowers,  over  and  among  which  they  would  flit  about  like  animated  sun -beams. 

Occasionally  they  wonld  '*  hitch"  and  flutter  all  the  way  to  the  ground  through  the 
leaves  and  branches,  where  they  wonld  lie  and  pummel  each  other  like  two  school- 
boys, one  on  top  and  the  other  beneath,  the  top  fellow  pausing  to  take  breath  and  then 
pnmmeling  some  more. 

The  under  bird  would  appear  to  give  up  and  look  very  dilapidated,  with  outstretched 
wings  and  disordered  feathers,  but  the  moment  the  top  fellow  let  go  and  rose  up  to 
the  top  of  the  bush  the  bottom  one  would  be  there  facing  him  again. 

The  most  interesting  feature  of  the  performance  was  their  utter  obliviousness  to  my 
presence.  As  I  stood  near  the  palings  watching  them,  which  I  did  for  a  quarter  of  an 
hour,  they  wonld  flutter  around  my  head  and  about  my  face,  occasionally  striking  me 
with  their  fluttering  wings  on  face  and  hands,  and  one  of  them  lighted  for  a  moment 
on  my  thumb. 

One  now  and  again  lighted  on  a  picket  within  a  foot  of  me  and  gave  a  quick  side 
glance  toward  me,  which  was  the  only  notice  I  appeared  to  excite  from  them.  At 
last  one  of  them  retired,  vanquished,  and  the  other  exultantly  took  possession  of  the 
flowers. 

More  graphically  perhaps  than  by  any  other  writer  is  this  combat- 
ive spirit  of  the  Humaiing  Bird  described  by  Mr.  H.  W.  Henshaw,  in 
an  interesting  article  on  the  birds  of  the  Upper  Pecos  Biver,  New 
MexicOy  in  '^The  Auk"  for  January,  1886  (pp.  76,  77),  the  species  de- 
scribed being  the  Bufons-backed  Hummer  (Selasphor^  rufus): 

Males  and  females  all  flock  to  the  common  feeding  ground,  and  us  the  Hummers, 
especially  of  the  Rufous-hacked  species,  are  pugnacious  and  hot  tempered  in  the 
extreme,  the  field  becomes  a  constant  battle  ground  whereon  favorite  flowers  and 
favorite  perching  grounds  are  contested  for  with  all  the  ardor  that  attaches  to  more 
important  conquests.  The  fiery  red  throat  of  the  Rufous-backed  Hummer  is  an  index 
of  impetuous,  aggressive  disposition,  and  when  brought  into  conflict  with  the  other 
species  it  invariably  asserts  its  snpromacy  and  drives  its  rival  in  utter  rout  from  the 
field.  Nor  do  the  males  of  this  species  confine  their  warfare  to  their  own  sex.  Gal- 
lantry has  no  place  apparently  in  their  breasts,  and  when  conquest  has  put  them  in 
possession  of  a  perch  near  a  clump  of  flowers  they  wage  war  on  all  comers,  females 
as  well  as  males. 

Nor  is  the  pugnacity  of  this  Humming  Bird  limited  to  attacks  on  other  species. 
The  presence  of  a  male  of  its  own  kind  is  sufficient  to  arouse  it  to  the  highest  pitch 
of  fury,  and  should  the  contestants  be  equally  matched  they  will  seize  each  other  by 
the  bill  and,  using  their  wings  as  offensive  weapons,  fall  to  the  ground,  roll  over  and 
over  in  fierce  strife  until  exhausted,  or  until  one  is  worsted,  when  he  is  off  like  a 
bnllet  for  less  dangerous  hunting  grounds  followed  by  the  exulting  victor,  who, 
however,  soon  gives  over  pursuit  and  returns  to  the  perch  he  has  so  well  won  to 
preen  his  disordered  plumage  and  make  ready  for  a  fresh  contest. 

When  the  attack  is  urged  against  the  males  of  the  Broad-tailed  species  the  contest 
is  less  fierce,  the  latter  species  usually  abandoning  the  ground  in  hot  haste.  The 
latter  result  always  follows  the  assault  of  a  male  upon  the  females  who,  if  less  val- 
iant in  battle,  are  scarcely  backward  when  it  comes  to  the  assertion  of  their  rights 
against  intruders  of  their  own  sex.  The  rivalry  the  females  display  is  not  less 
marked  if  the  battles  it  prompts  are  less  fierce  than  when  the  males  are  engaged; 
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occasionally  the  females  will  fight  with  all  the  ardor  displayed  by  the  males.  The 
mimic  contests  thus  hinted  at  rather  than  described — for  the  fary  and  spirit  dis- 
played in  their  battles  must  be  seen  to  be  appreciated— are  continued  all  day  long, 
and  were  the  strength  of  the  combatants  at  all  proportionate  to  their  fury  the  prob- 
lem of  Humming-Bird  life  would  simply  resolve  itself  down  to  a  qaestion  of  the  snr- 
▼ival  of  the  strongest.  But  the  tiny  strength  of  these  pigmies,  though  backed  by 
never  so  much  warlike  spirit,  is  scarcely  sufficient  to  detach  a  feather  from  each 
other's  gleaming  bodies,  and  even  at  the  close  of  the  season  the  male  birds  show 
little  wear  and  tear  and  are  in  prime  condition  as  regards  their  plamage. 

If  they  have  occasion  to  fear  each  other — and  sometimes  I  have  thought  they  fight 
merely  for  the  pure  fun  of  it— they  fear  nothing  else.  About  onr  camp,  where  were 
A  few  clumps  of  the  Sorophularia,  they  were  especially  fearless,  and  provided  one 
remained  reasonably  qniet  they  woald  approach  within  2  or  3  feet.  When  in  each 
proximity  their  sharp  eyes  were  constantly  on  the  watch,  and  a  hostile  movement 
sent  them  away  like  streaks  of  flame.  By  gradual  approach,  however,  I  was  able 
on  several  occasions  to  strike  one  down  with  my  hat  and  secure  it  uninjured  before 
it  recovered  either  presence  of  mind  or  strength  to  get  on  wing. 

On  another  occaBion,  Mr.  Hensbaw  observed  that  '*  they  manifested 
an  especial  animosity  against  the  Broad-tailed  Hammer  {Selaaphorm 
platycereu8)f  and,  on  the  appearance  of  one  wonld  instantly  dart  forth 
with  shrill,  angry  notes,  and  attack  and  drive  away  the  intruder,  while 
the  female,  sitting  on  some  neighboring  tree,  would  watch  the  oft- 
repeated  contest  with  evident  interest  and  solicitude." 

Dr.  Edgar  A.  Mearus  once  saw  a  Bubythroat  {Trochilus  colubris) 
attack  a  pair  of  Downy  Woodpeckers  upon  the  tree  which  it  had 
chosen  for  its  nest,  and  drive  them  off,  while  he  also  saw  one  dart  furi- 
ously at  a  small  red  toy  balloon  which  a  boy  was  flying  in  a  field. 

That  their  contests  with  one  another  are  not  always  of  a  sportive 
character,  as  suggested  by  Mr.  Henshaw,  is  shown  by  Mr.  Gosse's 
observations  on  the  Jamaican  species,  which  are  recorded  as  follows: 

The  pugnacity  of  the  Humming  Bird  has  heen  often  spoken  of;  two  of  one  species 
can  rarely  suck  flowers  from  the  same  hush  withont  a  rencontre.  I  once  witnessed  a 
comhat  between  two,  which  was  prosecuted  with  much  pertinacity  and  protracted  to 
an  unusual  length.  In  the  garden  were  two  trees  of  the  kind  called  Malay  Apple 
( Eugenia  malaocensi8)t  one  of  which  was  hut  a  yard  or  two  from  my  window.  The 
genial  influence  of  the  spring  rains  had  covered  them  with  a  profusion  of  beautiful 
blossoms,  each  consisting  of  a  multitude  of  crimson  stamens,  with  very  minute 
petals,  like  bunches  of  crimson  tassels;  but  the  leaf  buds  were  only  beginning  to 
open.  A  Humming  Bird  had  every  day  and  all  day  long  been  paying  his  devoirs  to 
these  charming  blossoms.  On  the  morning  to  which  I  allude,  another  came,  and 
the  maneuvers  of  these  two  tiny  creatures  became  very  interesting.  They  chased 
each  other  through  the  labyrinths  of  twigs  ana  flowers,  till,  an  opportunity  occur- 
ring, the  one  would  dart  with  seeming  fury  upon  the  other,  and  then,  with  a  loud 
rustling  of  their  wings,  they  would  twirl  together  round  and  round,  till  they  nearly 
came  to  the  earth.  It  was  some  time  before  I  could  see,  with  any  distinctness,  what 
took  place  in  these  tussles;  their  twirlings  were  so  rapid  as  to  baffle  all  attempts  at 
discrimination.  At  length  an  encounter  took  place  pretty  close  to  me,  and  I  per- 
ceived that  the  beak  of  the  one  grasped  the  beak  of  the  other,  and  thus  fastened  both 
whirled  round  and  round  in  their  perpendicular  descent^  the  point  of  contact  being 
the  center  of  the  gyrations,  till,  when  another  second  would  have  brought  them  both 
on  the  ground,  they  separated,  and  the  one  chased  the  other  for  about  100  yards,  and 
then  returned  in  triumph  to  the  troo,  where,  perched  on  a  lofty  twig,  he  chirped 
monotonously  and  pertinaciously  for  some  time  -I  could  not  help  thinking,  in 
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ddfianoe.  In  a  few  minntesi  however,  the  hanished  one  retnrned  and  began  chirping 
DO  less  provokingly,  which  soon  brought  on  another  chase  and  another  tussle.  I  am 
persaaded  that  these  wore  hostile  enconnters,  for  one  seemed  evidently  afraid  of  tho 
other,  fleeing  when  the  other  pursued,  though  his  indomitable  spirit  would  prompt 
the  chirp  of  defiance ;  and  when  resting  after  a  battle,  I  noticed  that  this  one  held 
his  beak  open  as  if  panting.  Sometimes  they  would  suspend  hostilities  to  sock  a 
few  blossoms;  bnt  mutnal  proximity  was  sure  to  bring  them  on  again,  with  tho 
same  result  In  their  tortuous  and  rapid  evolutions,  the  light  from  their  ruby  necks 
would  occasionally  flash  in  the  sun  with  gem-like  radiance,  and  as  they  now 
and  then  hovered  rooMonless,  the  broadly-expanded  tail,  the  outer  feathers  of 
which  are  orimson-purple,  bnt  when  intercepting  the  sun's  rays  transmit  orange- 
colored  light,  added  mnch  to  their  beauty.  A  little  Banana  Quit  (Cerihiola  flaveola), 
that  was  peeping  among  the  blossoms  in  his  own  quiet  way,  seemed  now  and  then  to 
look  with  surprise  on  the  combatants ;  but  when  the  one  had  driven  his  rival  to  a 
longer  distance  than  usual,  the  victor  set  npon  the  unoffending  Quit,  who  soon 
yielded  the  point,  and  retired  humbly  enough  to  a  neighboring  tree.  The  war  (for 
it  was  a  thorough  campaign,  a  regular  succession  of  battles)  lasted  fnlly  an  hour, 
and  then  I  was  called  away  from  the  post  of  observation. 

While  invincible  a^aiust  other  birds  of  whatsoever  kind,  Huiuming 
Birds  are,  according  to  Mr.  Gould,  sometimes  chased  by  the  larger 
kinds  of  bumblebees,  of  which  they  seldom  take  the  least  notice,  as 
their  superiority  of  flight  is  sufficient  to  enable  them  to  leave  those 
slow-moving  insects  far  behiud  in  the  short  space  of  a  minute. 

INTELLIGENCE. 

Mr.  Gould  refers  to  the  high  order  of  intelligence  <'  so  nearly  ap- 
proaching to  that  of  reason''  possessed  by  Humming  Birds,  and  others 
add  their  testimony  to  that  presented  by  him.  This  great  intelligence 
is  most  obvious  in  connection  with  their  nesting,  when  some  kinds,  in 
certain  exigencies,  seem  really  to  possess  a  distinct  kuowledge  of  tho 
laws  of  equilibrium  and  gravitation,  as  the  following  will  show: 

Some  of  the  Hnmming  Birds  [says  Mr.  Gould]  are  said  to  snspend  their  great 
nests  by  the  middle  from  the  fine  hanging  roots  of  a  tree,  or  a  tendril ;  and  should 
the  nest,  which  is  of  a  curved  form  and  built  of  any  coarse  materials  at  hand,  prove 
to  be  heavier  on  one  side  than  the  other,  the  higher  side  is  weighted  with  a  small 
stone  or  square  piece  of  earth  until  an  equilibrium  is  established  and  the  eggs  pre- 
vented from  rolling  out.  If  such  powers,  so  nearly  approaching  to  that  of  reason, 
shoold  be  doubted  by  some  of  my  readers,  I  can  assure  them  one  or  more  of  these 
loaded  nests  are  contained  in  the  Loddigesian  Collection,  and  one  is  at  this  moment 
before  me,  an  examination  of  which  will  satisfy  the  most  skeptical  of  the  truth  of 
this  statement.  Occasionally  the  old  nests  are  repaired  or  [new  ones  are]  built  over 
the  old  one,  two,  three,  or  more  years  in  succession. 

The  Humming  Birds  which  thus  display  so  much  intelligence  belong 
to  the  genus  OreotrochiluSj  the  species  of  which  inhabit  the  higher 
regions  of  the  Andes  immediately  below  the  line  of  perpetual  snow. 
One  of  them,  the  Pichincha  Humming  Bird  (Oreotrochilus  pichincha), 
bailds  a  nest  similar  to  that  described  above,  but  usually  secures  the 
eqailibrium  of  the  nest  by  simply  addtng  to  the  ordinary  materials  on 
one  side,  thus  by  increasing  the  bulk  on  that  side  also  adding  to  the 
weight.  • 

*^A  nest  of  this  species  is  shown  on  plate  vi,  Fig.  2. 
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A  nest  of  Doricha  enicura  found  by  Mr.  Salvin  in  Guatemala  farther 
illastrates  the  remarkable  reasoning  faculties  of  Humming  Birds.  It 
^^was  most  curiously  placed  in  the  cup-shaped  top  of  a  fruit  of  the 
Nopal  {Caettis  coehinellifera)^  the  fastenings  being  dexterously  wound 
round  the  clustering  prickles  and  thus  retaining  the  whole  structnre 
firmly  in  its  place."  It  was  remarkably  shallow,  so  much  so,  in  fact, 
that  had  it  not  contained  two  eggs  Mr.  Salviu  <'  would  have  pronounced 
it  far  from  complete ; "  and  he  adds  that  <'  it  may  be  that,  being  based  on 
a  firm  foundation  (one  not  nearly  so  liable  to  oscillation  by  the  wind), 
the  bird  had  found  that  a  greater  depth  was  not  necessary  to  keep  the 
eggs  from  falling  out.  Had  she  placed  her  nest  on  a  slender  twig,  as 
usual,  the  case  might  have  been  different."    (The  Ibis,  vol.  ii,  p.  264.) 

An  extraordinary  and  most  convincing  exhibition  of  a  Humming 
Bird's  intelligence  once  came  under  the  personal  observation  of  the 
writer.  A  nest  of  the  Broad-tailed  Humming  Bird  {Selaitphorus  platy- 
cercus)  had  been  built  upon  a  dead  twig  of  an  aspen  bush,  some  3 
feet  from  the  ground ;  the  dry  atmosphere  had  caused  the  bark  of  the 
twig  to  crack,  makiug  a  transverse  fissure  on  each  side  of  the  nest,  the 
wood  at  the  same  time  shrinking  so  that  the  cylinder-like  section  of 
bark  inclosed  it  loosely.  After  the  eggs  were  laid  something  had 
caused  the  section  of  bark  to  turn,  so  that  the  nest  hung  inverted  on 
the  under  side  of  the  branch,  of  course  spilling  out  the  eggs.  When 
found  by  the  writer  the  nest  was  in  this  position,  with  the  fragments 
of  the  eggs  lying  on  the  ground  beneath  it;  but  immediately  above  the 
original  nest  was  a  new  one,  very  much  smaller  than  the  first,  contain- 
ing two  fresh  eggs.  Evidently  the  owners  knew  that  by  building  a 
much  smaller  nest  above  the  old  one  (which  was  rather  a  bulky  one  for 
the  species)  the  greater  weight  of  the  latter  would  keep  the  former  in 
position  and  thus  prevent  a  recurrence  of  tlie  accident. 

Mr.  0.  H.  Holden  was  "  struck  with  the  wisdom^^  of  this  same  species 
in  the  matter  of  nest-building,  a  nest  which  he  found  in  the  Black  Hills 
of  Wyoming  having  been  built  upon  one  of  the  lower  branches  of  a  tree 
that  had  fallen  across  a  brook,  in  such  a  way  that  the  trunk  of  the  tree 
effectually  shielded  it  from  the  rain  and  sun. 

Other  Humming  Birds,  again,  build  their  nests  of  materials  corre- 
sponding exactly  in  color  with  the  branches  to  which  they  are  attached, 
this  being  frequently  the  case  with  the  Calliope  Humming  Bird  {Stel- 
luln  calliope)  of  the  western  United  States,  which  often  builds  its  nest 
upon  a  dead  pine  branch,  upon  or  near  a  cone  of  similar  size  and  color, 
as  shown  on  plates  ii  and  iii,  while  some  of  the  tropical  species,  of  the 
genus  PhaethorniSf  attach  theirs  to  the  tip  of  a  long  pendant  leaf  of  a 
palm,  as  shown  on  plates  iv  and  v. 

NESTS  AND  EGGS. 

Humming  Birds' nests  are  among  the  most  beautiful  examples  of  bird 
architecture.  They  are  usually  compactly  felted  structures,  of  varioos 
forms,  the  cup-shaped  or  turban-shaped,  however,  prevailing,  the  ma- 
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Plate 


Fova,  NESTS  OF  CALLIOP&  HiTMMiN'o  BiRD  {Stellula  calliope)  on  one  branch,  probably  built  during  succes- 
a>e  seasons.    (Cat.  No.  18915,  U.  8.  N.  M.    Baird,  California.    CoUected  by  Charles  H.  Townsend.) 
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Plate  II. 


Nbst  of  Calliope  HumiiKG  Bird  {Stellula  calliope)  on  dead  pine  branch  with  cones.    (Cat.  No.  21758, 
U.  S.  N.  M.    Fort  Klamath,  Oregon.    Collected  and  presented  by  Capt.  Charles  E.  Bendire,  U.  8.  A.) 
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Plate  III. 


/^-^ 


Nest  of  Calx.iope  Hummiko  Bird  iStellvUa  calliope)  on  dead  branch  of  pine,  canopied  by  and  mimic- 
ing  cone.  (Cat.  No.  21759,  U.  S.  N.  M.  Fort  Klamath,  Oregon.  Collected  and  presented  by  Captain 
Charles  £.  Bendire,  U.  8.  A.) 
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terials  of  which  they  are  composed  consisting  chiefly  of  plant  down, 
interwoven  and  strengthened  by  spiders'  webs,  and  often  ornamented 
by  an  external  mosaic  of  small  lichens,  small  soft  feathers  being  more 
rarely  employed.  Their  method  of  attachment  to  their  support  varies 
greatly  according  to  the  species.  Ordinarily  the  nest  is  saddled  npon 
a  borizontal  or  slanting  twig,  to  which  it  is  very  firmly  bound  by  the 
spiders'  webs  of  which  it  is  largely  composed.  The  Hermit  Humming 
Birds  (genus  Phaethorni8)y  however,  fasten  their  elongated  nests  to  one 
Bide  of  the  extremity  of  long  pointed  leaves,  for  protection,  it  is  sup- 
posed, against  monkeys  and  other  predaceous  animals.  Others,  accord- 
ing to  Mr.  Gould,  are  hammock-shaped,  and  are  most  ingeniously  at- 
tached to  the  face  of  cliffs  or  rocks  by  means  of  spiders'  webs.  Those 
made  by  the  "  Hill-stars  "  (genus  Oreotrochilus),  of  the  snowy  regions 
of  the  Andes,  are  described  by  Mr.  Gould  as  being  ^*  very  large,  and 
composed  of  wool,  llama  hair,  moss,  and  feathers;  at  the  top  of  this 
great  mass,  of  nearly  the  size  of  a  man's  head,  is  a  little  cup-shaped 
depression  in  which  the  eggs  are  deposited."  A  nest  of  the  Pichiucha 
Hill-star  (0.  pickincha)  was  found  by  Professor  Jameson  at  a  farm-house 
on  the  snowy  mountain  of  Antisana,  in  Ecuador,  at  an  altitude  of  13,500 
feet.  It  was  attached  to  a  straw  rope  suspended  from  the  roof,  in  one 
of  the  lower  apartments  to  the  house,  the  entrance  to  which  was  un- 
provided with  a  door.  (See  pi.  Yi,  fig.  2.)  In  the  series  of  illustra- 
tions comprising  plates  n-xiv  we  have  selected  examples  of  the  ex- 
treme variations  of  form  and  other  characters  in  Humming  Bird 
nest  architecture,  and  to  these  the  reader  is  referred  for  further  informa- 
tion. 

The  high  degree  of  intelligence  displayed  by  Humming  Birds  in  con- 
cealing their  nests  by  making  them  of  such  form  or  material  as  will 
serve  to  imitate  natural  excrescences  of  a  branch,  such  as  a  knot  or  a 
pine  cone,  and  in  repairing  accidents,  has  been  referred  to  on  the  preced- 
ing page.  Sometimes  the  location  of  a  nest  pleases  the  owners  so  well 
that  they  are  unwilling  to  abandon  the  site,  a  new  nest  being  added  to 
the  one  of  the  preceding  year  for  several  consecutive  seasons.  A  beau- 
tiful example  of  this  is  shown  on  plate  i.  The  specimen  from  which 
the  illustration  is  taken  is  a  nest  of  the  Calliope  Humming  Bird  {Stellula 
caUiape)  in  the  National  Museum  collection,  collected  by  Mr.  Charles 
H.  Townsend  on  the  St.  Cloud  River,  northern  California,  June  9,  1883, 
and  shows  distinctly /cmr  nests  thus  united.  The  writer  once  found  a 
doable  nest  of  the  Broad-tailed  Humming  Bird  {Selasphoms  platycercus)^ 
the  older  one  having,  by  the  loosening  and  cracking  of  the  bark  to  which 
it  was  fastened,  fallen  around  on  the  under  side  of  the  twig,  the  new 
one  being  built  immediately  above  it  (see  page  282).  A  double  nest  of 
the  Baby-throat  {Trochilus  colubris)  is  described  by  Mr.  Edwin  H. 
Barnes  in  "  The  Hub  "  for  July,  1890  (pp.  286,  287),  as  follows : 

On  June  5, 1888,  I  secured  a  nest,  containing  one  yonng  bird  and  an  egg  on  the 
point  of  hatching,  of  the  Raby<throated  Hnmming  Bird.  The  nest  is  a  very  peculiar 
one,  being  constmcted  upon  one  of  the  preceding  year,  and  in  a  very  conspicuous  sit- 
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nation  upon  a  branch  of  a  sycamore,  which  inclined  at  an  angle  of  45  degrees.  It  was 
aboat  12  feet  from  the  gronndi  on  the  lowest  branch  (a  dead  one),  with  no  foliage 
whatever  to  afford  concealment,  and  could  be  readily  seen  from  a  distance  of  60  to  75 
feet  in  any  direction. 

The  old  nest  is  much  the  worse  for  wear,  having  passed  through  at  least  one  winter ; 
the  new  one  was  built  partly  on  one  edge  of  this  and  partly  on  the  adjoining  branch, 
leaving  fully  one-half  of  the  distorted  cavity  at  the  base  exposed.  The  entire  ex- 
ternal surface  of  both  is  covered  in  the  usual  way  with  lichens,  although  not  in  any 
way  resembling  the  smooth,  mottled  surfaces  adjoining.  It  would  seem  that  the 
scenes  of  bygone  associations  have  some  permanent  attractions,  even  though  com< 
paratively  barren  to  our  eyes. 

While,  as  a  rule,  but  little  attempt  is  made  at  concealment  by  hiding  it 
behind  foliage  in  the  usual  manner  of  most  birds,  so  much  does  the  nest 
of  the  average  Humming  Bird  resemble  some  natural  excrescence  or  bit 
of  rubbish  that  it  might  easily  pass  undetected.  In  fact,  most  Humming 
Birds'  nests  which  are  discovered  are  found  by  accident  or  by  carefully 
watching  the  movements  of  the  birds  when  they  are  suspected  to  have 
auestin  the  vicinity;  and  all  that  the  writer  has  found,  with  perhaps  two 
or  three  exceptions,  were  discovered  by  accidentally  brushing  against 
the  bush  or  branch  on  which  it  was  located,  causing  the  parent  to  hastily 
fly  out  and  thus  betraying  its  proximity. 

The  eggs  of  Humming  Birds  are  universally  only  two  in  number 
and  immaculate  white  in  color,  though,  according  to^  Mr.  Oould,  there 
is  *'  one  supposed  exception,  namely,  that  of  a  species  inhabiting  the 
upper  Amazon,  which,  according  to  Mr.  Edwards,  lays  a  spotted  eggJ* 
But  there  can  be  little  doubt  that  this  supposed  exception  does  not  in 
reality  exist,  the  egg  of  some  small  Passerine  bird  having  been  wrongly 
identified  as  that  of  a  Humming  Bird. 

The  eggs  of  Humming  Birds  are  large  in  comparison  to  the  bird  which 
lays  them ;  in  form  they  are  usually  oblong,  or  nearly  alike  at  both 
ends,  though  sometimes  one  end  is  a  little  smaller  than  the  other;  the 
color,  even  when  freshly  laid,  is  a  nearly  dead  pure  white,  the  compar- 
ative thickness  of  the  shell  preventing  that  pinkish  glow  so  frequently 
seen  in  eggs  of  small  Passerine  birds. 

According  to  Mr.  Gould  two  broods  are  produced  in  a  season,  the 
period  of  incubation  occupying  12  to  14,  or  according  to  Captain  Lyon, 
18  days. 

VOICE. 

The  voice  of  Humming  Birds,  as  a  rule,  is  of  a  twittering  character, 
not  conspicuous  for  loudness  or  any  other  quality,  and  may  be  compared 
\i  ith  the  vocal  utterances  of  the  Swifts  better  perhaps  than  those  of  any 
other  group  of  birds.  The  notes  are  of  course  varied  to  a  degree,  accord- 
ing to  the  mood  of  the  bird  which  utters  them,  anger,  pleasure,  aod 
alarm  each  calling  forth  its  peculiar  expression.  Some  species  are  said 
to  possess  a  song,  but  it  is  doubtful  if  any  approach  more  nearly  to  a 
song  than  a  sort  of  warbling  twitter,  which  the  males  of  many  kinds 
produce  during  the  pairing  season.    Mr.  Gosse  says  that  the  Vervain 
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Nkst  of  Pyomy  Hermit  {PJuiethomis  pygmaeua).    (After  Gould.) 
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Ff|?.  1-  Nest  of  Fruixd  Coquettk  {Lophomia  magniflctu).    (After  Gould.) 

Ff^.  2.  Nkst  or  Picbincbian  Hill-star  (Oreotrochiltu  pichincha).  (From  Proc.  ZooL  8oc  London, 
1860,  p.  80.    Half  natural  size.) 
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Nest  of  Allied  Eicerald  {Agyrtria  affinis).    (After  Gould.) 
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Nest  of  Red-throated  Sapphire  (Hj/locharis  sapphirinci).  (After  Gould.) 
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Nest  of  the  Sparklino-tail  {TUmatura  duponti).    (After  Gould.) 
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Nest  of  Fikry  Topaz  {Topaza  pyra).    (After  Qould.) 
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Hamming  Bird  {MeUiauga  minima)  of  Jamaica  is  the  only  one  known 
to  him  which  has  a  real  song.  Soon  after  sanrise,  says  he,  in  the  spring 
months,  it  is  fond  of  sitting  on  the  topmost  branch  of  a  mango  or  orange 
tree,  where  it  warbles  in  a  very  weak  but  very  sweet  tone  a  continuoas 
melody  for  10  minutes  at  a  time,  but  the  so-called  song  has  little 
variety.  A  Mexican  Humming  Bird  (the  Wedge-tailed  Sabre-wing, 
Sphenaproehis  curvipennis),  according  to  Mr.  B.  Montes  d'Oca,  is  called 
by  the  people  of  Goantepec,  near  Jalapa,  Ohupamirio  fandangueroj 
which  means  ^^ Fandango  Myrtle-sucker,"  on  account  of  its  somewhat 
musical  voice.  It  is  the  only  Humming  Bird  of  his  acquaintance  whose 
notes  are  sufficiently  distinctive  to  recognize  it  by  in  the  woods,  and 
though  monotonous  they  are  very  pleasing. 

Speaking  of  the  notes  of  several  of  the  Humming  Birds  of  Arizona, 
Mr.  F.  Stephens  *  says  that  of  Calypte  costcdj  the  female,  while  feeding, 
keeps  ap  a  pretty  constant  vocal  noise  which  somewhat  resembles  the 
buzz  of  the  wings,  and  that  the  feeding  note  of  the  male  is  finer  and 
not  so  frequent.  Of  Trochilus  alexandri  he  says  that  its  notes,  both  of 
the  male  and  the  female,  are  similar  to  those  of  0.  costce. 

I  have  heard  the  song  of  each  [says  he],  hat  it  was  some  time  siaoe,  and,  as  I  re- 
member it,  there  was  little  difference  between  the  two  species.  I  think  that  the 
males  are  the  only  ones  who  sing.  The  song  is  sweet  and  very  low,  bnt  if  it  is  perfectly 
qoiet  aroand  it  can  be  distinctly  heard  for  a  distance  of  10  yards.  As  might  be  expected 
from  the  size  of  the  bird,  it  Is  on  a  very  high  key,  something  like  the  sonnd  produced 
by  whistling  between  the  teeth,  very  low  yet  at  a  high  pitch.  It  might  be  called  a 
warble,  and  I  have  heanl  it  kept  up  for  several  minutes  at  a  time.  At  such  times  I 
have  never  been  able  to  find  a  female  in  the  vicinity,  and  have  come  to  the  conclusion 
that  it  was  sang  for  the  individual's  own  amusement. 

There  is  still  another  Hummer  note — that  of  the  chase.  They  are  very  fond  of 
chasing  one  another,  sometimes  for  sport,  often  for  spite.  This  note  also  resembles 
the  feeding  note,  but  is  louder  and  possesses  a  chippering  character,  sometimes  almost 
like  the  sound  produced  by  lightly  and  rapidly  smacking  the  lips  together.  I  can 
detect  but  little  difference  between  the  sexes  and  it  appears  much  the  same  whether 
the  chase  is  in  sport  or  in  anger.  Furthermore,  it  is  often  made  by  the  pursued  as  well 
as  the  pnrsuer.  At  such  times  I  am  always  reminded  of  a  lot  of  schoolboys  playing 
tag. 

If  a  Hammer  is  perched  and  a  persou  passes  near  they  start  off,  uttering  a  note 
similar  to  that  made  while  feeding,  but,  should  it  bo  a  female  which  you  have  fright- 
ened from  her  nest,  she  will  go  off  silently. 

FOOD. 

In  feeding  from  flower  to  flower  Hnmming  Birds,  besides  obtaining 
nonrishment  for  themselves,  perform  in  the  economy  of  nature  the 
same  office  as  insects,  by  transferring  pollen  from  one  bloom  to  another, 
and  thos  assisting  in  their  fertilization. 

Humming  Birds  that  peer  like  bees 
In  stamen  and  in  pistil. — Mackay. 


*  Bulletin  of  the  Ridgway  Oruithological  Club  of  Chicago,  No.  2,  April,  1887,  pp. 
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It  is  popularly  supposed  that  Humming  Birds  feed  entirely  on  nectar 
obtained  from  flowers,  but  it  has  long  been  known  that  insects  form  a 
portion  of  their  food.  This  fact  was  established  as  long  ago  as  18(U, 
by  Dr.  B.  S.  Barton,  in  au  article  in  Barton's  Medical  and  Physical 
Journal,  part  i,  vol.  i,  pp.  88, 89.  The  evidence  is  somewhat  conflicting 
as  to  whether  insects  or  honey  preponderate  in  the  Humming  Bird's 
bill  of  fare,  but  very  probably  the  relative  proportions  of  the  two  kinds 
of  food  vary  under  different  circumstances.  One  observer  (Mr.  Maoly 
Hardy,  in  The  Auk,  July,  1887,  p.  255)  asserts  that  they  ^^  sometimes 
feed  the  young  on  inse^sts  within  24  hours  from  the  time  they  are 
hatched.'' 

A  young  bird,  about  2  days  old,  of  the  Buby-throat  ( Trochiltts  colubris)^ 
taken  by  Mr.  Edwin  H.  Eames,  of  Bridgeport,  Oonnecticut,  appears  to 
have  been  fed  exclusively  on  young  spiders.    He  says : 

Its  throat  being  much  distended,  I  sought  the  cause  by  lightly  pressing  with  a  dall 
instrument  from  the  thorax  toward  the  biH,  and  succeeded  in  bringing  to  light  li) 
young  spiders  of  uniform  size.  These  measured  about  0.11  of  an  inch  in  length,  and 
with  outspread  legs  covered  a  circle  of  0.26  of  au  inch  in  diameter.  Dissection 
revealed  a  pnltaceous  mass  of  the  sume  iu  the  stomach,  but  no  more  liquid  tbao 
would  result  during  digestion  of  insects  of  this  gelatinous  character.  They  were  all 
of  the  same  species,  and  may  have  been  young  found  about  certain  plants  in  the  im- 
mediate vicinity.  It  is  surprising  that  young  Humming  Birds  of  this  age  conld 
thrive,  as  it  would  seem,  entirely  upon  insects,  although  the  q^iality  be  of  the  finest. 
(The  Auk,  July.  1890,  p.  287.) 

Mr.  A.  E.  Wallace  even  goes  so  far  as  to  state  his  belief  that  insecte 
form  the  principal  food  of  Humming  Birds.    He  says :  * 

The  great  number  of  species  that  frequent  flowers,  do  so,  I  am  convinced,  for  the 
small  insects  found  there,  and  not  for  the  nectar.  In  dozens,  and  perhaps  hundreds, 
of  common  flower-frequenting  species  which  I  have  examined,  the  crop,  stomach, 
and  intestines  have  been  entirely  filled  with  minute  beetles,  bees,  ants,  and  spiders, 
which  abound  in  most  flowers  in  South  America.  Very  rarely,  indeed,  have  I  found 
a  trace  of  honey  or  of  any  liquid  in  the  crop  or  scomach.  The  flowers  they  most  fre- 
quent are  the  various  species  of  IngUf  and  the  papilionaceous  flowers  of  many  large 
forest  trees.  I  have  never  seen  them  at  the  Bignonias  or  any  flowers  but  those  which 
grow  in  large  masses,  covering  a  whole  tree  or  shrub,  as  they  visit  perhaps  a  hun- 
dred flowers  in  a  minute,  and  never  stop  at  a  single  one.  The  little  Emerald  Hum- 
mer I  have  seen  in  gardens  and  at  the  common  orange  AsclepicB,  which  often  covers 
large  spaces  of  waste  ground  in  the  tropics.  But  there  are  many,  such  as  Phaethornis 
eremitaf  and  some  larger  allied  species,  which  I  have  never  seen  at  flowers.  These 
inhabit  the  gloomy  forest  shades,  where  they  dart  about  among  the  foliage,  and  I 
have  distinctly  observed  them  visit,  in  rapid  succession,  every  leaf  on  a  branch, 
balancing  themselves  vertically  in  the  air,  passing  their  beak  closely  over  the  under 
surface  of  each  leaf,  and  thus  capturing,  no  doubt,  any  small  insects  that  may  be 
upon  them.  While  doing  this  the  two  long  feathers  of  their  tail  have  a  vibrating 
motion,  serving  apparently  as  a  rudder  to  assist  them  in  performing  the  delicate 
operation.  I  have  seen  others  searching  up  and  down  stems  and  dead  sticks  in  the 
same  manner,  every  now  and  then  picking  off  something,  exactly  as  a  Bush-Shrike  or 
a  Tree-creeper  does,  with  the  exception,  that  the  Humming  Bird  is  constantly  on  the 
wing.  They  also  capture  insects  in  the  true  Fissirostral  manner.  How  often  may 
they  be  seen  perched  on  the  dead  twig  of  a  lofty  tree,  the  same  station  that  is  chosen 
by  the  Tyrant  Flycatchers  and  the  Jacamars,  and  from  which,  like  those  birds,  they 
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dart  off  a  short  distance  and,  alter  a  few  whirls  and  balancings,  retnm  to  the  identi- 
cal twig  they  have  left.  In  the  evening,  too,  Jnst,  after  sunset,  when  the  Goat- 
suckers are  beginning  their  search  after  insects  over  the  rivers,  I  have  seen  Hum- 
niing  Birds  come  out  of  the  forest  and  remain  a  long  time  on  the  wing)  now  station- 
ary, now  darting  about  with  the  greatest  rapidity,  imitating  in  a  limited  space  the 
varied  evolutions  of  their  companions  the  Goat-sncketS)  and  evidently  for  the  same 
ead  and  purpose. 

Many  naturalists  have  noticed  this  habit  of  feeding  on  insects,  but  have  generally 
coosidered  it  as  the  exception,  whereas,  I  am  Inclined  to  think  it  is  the  rule.  The 
frequenting  of  dowers  seems  to  me  to  be  only  one  of  the  many  ways  by  which  they 
are  enabled  to  procure  their  insect  food. 

Mr.  Wallace  is  probably  correct  in  his  belief  that  insects  constitute 
their  principal  food  so  far  as  the  Hermit  Hamming  Birds  {PhabViornis 
aud  allied  genera)  are  concerned,  for  these  birds  are  quite  different  in 
many  respects  from  the  typical  Humming  Birds;  but  there  can  not  be 
the  slightest  qnestion  that,  as  a  rule,  the  typical  hummers  feed  to  a  very 
large  extent  at  least,  on  the  honey  or  the  nectar  of  flowers.  His  obser- 
vation respecting  their  alleged  avoidance  of  flowers  of  the  Bignoniacece 
is  also  unimportant,  since  the  common  Buby-throat  {Trochilt^  colubrU) 
of  eastern  North  America  may  often  be  seen  extracting  its  food  from 
the  large  trumpet-shaped,  brilliant  orange-red  flowers  of  the  native 
Trumpet  Creeper  {Tecama  radicans)^  a  typical  member  of  that  order  of 
plants. 

In  fact,  evidence  is  abundant  and  conclusive  that  Humming  Birds 
will  ofteu  reject  insects  when  honey  is  accessible,  or  even  an  artificial 
sirup  made  of  sugar  and  water  is  presented  to  them.  Mr.  W.  H.  Bal- 
loa  has  recorded,  in  the  '^American  Naturalist,"  the  result  of  some  exper- 
iments, suggested  by  Mr.  Wallace's  statements,  which  he  made,  as  fol- 
lows: 

Two  Hummers  were  attracted  to  the  house  by  a  saucer  of  sirup  placed  on  a  win- 
dow sill.  Each  day  they  would  come  and  satisfy  their  hunger.  In  each  instance 
they  would  alight  on  the  edge  of  the  sauceri  and  lap  up  the  sirup  as  a  dog  would  lap 
water.  The  question  as  to  whether  insects  ''  pass  down  the  tubes  or  are  entangled  in 
the  fibrous  tips,  and  are  thus  drawn  back  into  the  gullet,"  was  also  solved.  Insects 
too  large  to  pass  through  these  tubes  being  placed  in  their  way,  the  birds  were  observed 
to  take  them  as  readily  as  the  smaller  ones.  The  insects  were  evidently  secured  by 
adhesion  to  the  saliva  of  the  tongue-tips,  and  thence  drawn  into  the  gullet. 

The  following,  communicated  to  "The  Auk,^  for  April,  1886  (pp.  218, 
219),  by  Mr.  S.  W.  Willard,  is  also  quite  to  the  point : 

Somewhere  it  has  been  stated,  that  the  Humming  Bird  derives  the  most  of  its  nonr- 
ishment  from  the  minute  insects  which  adhere  to  the  nectar  of  flowers,  and  which 
are  imbibed  with  the  honey.  Undoubtedly  many  insects  are  thus  secured  and  fur- 
nish their  share  of  nutriment  to  the  species,  but  in  the  following  account  of  a  Hum- 
mer in  confinement,  kindly  furnished  to  me  by  Miss  Hattie  Brnbaker,  it  will  be  seen 
that  insects  are  not  wholly  essential  to  the  maintenance  of  life,  in  Trochilus  colubrU  at 
least. 

The  bird,  she  writes,  was  taken  September  1,  near  De  Fere,  Wisconsin,  and  throve 
nicely  until  October  28,  when  it  met  an  untimely  death.  After  it  had  struggled  in 
vain  for  nearly  2  days  to  escape  from  a  room  into  which  it  had  accidentally  flown, 
it  was  picked  up  in  an  ezhansted  condition  and  carefully  placed  out  of  doors  in  an 
Arbor,  in  hop^  Qf  its  r^overing  sufficiently  to  fly  away.    A  severe  cold  rain  that  night 
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completely  numbed  it,  so  that  it  was  again  taken  to  the  hoase  a  mere  bonch  of 
Tuinpied  feathers — no  life  then  being  apparent.  A  slight  warming  qnite  unexpect- 
edly revived  it,  and  it  was  but  a  short  time  before  it  opened  its  eyes  and  flew  to  a 
nail,  and  then  immediately  began  to  rearrange  its  plumage.  As  flowers  and  sweet- 
ened water  were  offered  to  this  captive  before  it  was  taken  to  the  arbor,  without  its 
once  noticing  them,  Miss  Brubaker  was  rather  at  a  loss  t-o  know  how  to  feed  it ;  bat 
at  last  she  conceived  of  placing  some  sugar  and  water  in  a  oonspionons  gladiolus 
blossom,  which  the  Humming  Bird  soon  discovered  and  visited,  drinking  greedily  the 
honey  that  was  in  the  blossom.  After  this  it  became  qnite  lively,  flying  from  its  nail 
to  some  dried  flowers  and  grasses  in  another  room,  where  it  had  rested  during  the 
two  days  it  had  remained  in  the  house  without  food  or  water. 

With  the  aid  of  a  petunia  blossom  as  a  decoy,  this  little  bird  was  soon  tanght  to 
drink  from  a  small  phial,  holding  about  two  teaspoonfuls  of  sugar  and  water  (about 
one-third  sugar),  that  was  suspended  by  a  string  to  the  window  casing.  It  was  but 
a  day  or  so  before  it  seemed  perfectly  contented,  not  showing  the  least  fear,  but  seem< 
ingly  growing  stronger  as  woU  as  larger  in  its  new  home. 

Miss  Brubaker  thinks  the  bird  was  not  an  old  one,  as  its  tail  feathers  grew  coosid* 
erably  after  she  had  it.  She  says  that  at  first  they  kept  a  variety  of  cut  flowers  in 
the  room  with  it,  but  it  barely  alighted  upon  them,  flying  at  once  to  the  bottle  wliicli 
it  had  learned  to  appreciate.  Somewhat  after  the  manner  of  obtaining  nectar  from 
a  flower,  it  would  sip  a  moment  at  the  bottle  and  then  dart  away  ;  but  it  was  not 
long  in  finding  that  the  supply  of  sweetened  water  was  inexhaustible,  and  that  there 
was  no  necessity  of  fastening  its  meal.  At  times  it  wonld  drink  so  mnch  that  its 
wings  were  unable  to  sustain  the  weight  of  the  body,  and  a  fall  to  the  floor  was  the 
result  of  its  excessive  fondness  for  this  artificial  nectar.  When  left  to  itself  and  nu 
check  put  upon  its  drinking,  it  would  consume  at  least  half  the  contents  of  the  phial 
daily — at  least  one-half  as  mnch  ns  i  ts  o  wn  bulk. 

"  We  are  certain,"  she  writes,  "  that  for  at  least  a  month  the  bird  had  access  to  no 
flowers  whatever,  thus  making  it  certain  that  the  sweetened  water  furnished  it  its 
sole  nourishment,  and  during  this  captivity  it  did  not  show  the  first  signs  of  dimin- 
ishing strength." 

At  the  approach  of  cold  weather  it  was  placed  in  a  cage,  in  which  its  little  history 
was  brought  to  a  close  by  its  accidentally  entangling  one  of  its  claws  in  a  loose  wire 
which  secured  a  small  perch  into  the  cage,  and  thus  suspended  with  its  head  down- 
ward it  was  found  by  Miss  Brubaker  the  next  morning — ^another  "  bunch  "  of  rumpled 
feathers. 

The  foUowiug  very  interestlDg  description  of  the  manner  of  feeding 
of  the  Long-tailed  Hamming  Bird  {Aithurtis  polytmus)  is  to  be  found  in 
that  delightful  little  book,  Gosse's  Birds  of  Jamaica: 

Perceiving  that  he  [the  captive]  had  exhausted  the  flowers,  I  prepared  a  tube, 
made  of  the  barrel  of  a  goose<quill,  which  I  inserted  into  the  cork  of  a  bottle  to 
secure  its  steadiness  and  upright  position,  and  filled  with  juice  of  sugar-cane.  I 
then  took  a  large  Ipomcea,  and,  having  cut  off  the  bottom,  I  slipped  the  flower  over 
the  tube,  so  that  the  quill  took  the  place  of  the  nectary  of  the  flower.  The  bird 
flew  to  it  in  a  moment,  clung  to  the  bottle  rim,  and  bringing  his  beak  perpendicular, 
thrust  it  into  the  tube.  It  was  at  once  evident  that  the  repast  was  agreeable,  for  he 
continued  pumping  for  several  seconds,  and,  on  his  flying  off,  I  found  the  quill  emp- 
tied. As  he  had  torn  off  the  flower  in  his  eagerness  for  more  and  even  followed  the 
fragments  of  the  corolla  as  they  lay  on  the  table  to  search  them,  I  refilled  the  quill 
and  pnt  a  blossom  of  the  Marvel  of  Peru  into  it,  so  that  the  flower  expander  over 
the  top.  The  little  toper  found  it  again,  and,  after  drinking  freely,  withdrew  his 
beak,  but  the  blossom  was  adhering  to  it  as  a  sheath.  This  incumbrance  he  pres- 
ently got  rid  of,  and  then  (which  was  most  interesting  to  me)  he  returned  imme- 
diately and,  inserting  his  beak  into  the  bare  quill,  finished  the  contents^    It  wan 
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amusiug  to  see  the  odd  position  of  his  head  aud  body  as  he  clnug  to  the  bottle  with 
his  beak  inserted  perpendicularly  into  the  cork.  Several  times  in  the  course  of  the 
eTening  he  had  recourse  to  his  new  fountain,  which  was  as  often  replenished  for  him, 
and  at  length,  about  sunset,  betook  himself  1o  a  line  stretched  across  the  room  for 
repose. 

In  view  olf  the  somewhat  conflictiDg  evidence  as  to  whether  insects 
or  nectar  constitute  their  principal  food,  it  may  be  well  to  examine  the 
structare  of  the  tongne  of  Hamming  Birds,  and  by  doing  so  determine, 
if  possible,  which  side  of  the  controversy  is  most  favored  thereby. 
No  one  has  described  the  tongue  of  a  Humming  Bird  so  tersely  as  Mr. 
Oo^e,  whose  description  of  the  tongue  of  Aithurua  polytrntiSj  herewith 
given,  was  taken  from  freshly  killed  specimens : 

The  tongue  of  this  species  (and  doubtless  others  have  a  similar  conformation)  pre- 
sents, when  recent,  the  appearance  of  two  tubes  laid  side  by  side,  united  for  half 
their  length,  but  separate  for  the  remainder.  Their  substance  is  transparent  in  the 
same  degree  as  a  good  quill,  which  they  much  resemble.  Each  tube  is  formed  by  a 
lamina  rolled  up,  yet  not  so  as  to  bring  the  edges  into  actual  contact,  for  there  is  a 
longitudinal  fissure  on  the  outer  side,  running  up  considerably  higher  than  the  Junc- 
tion of  the  tubes ;  into  this  fissure  the  point  of  a  pin  may  be  inserted  and  moved  up 
and  down  the  length.  Near  the  top  the  onier  edge  of  each  lamina  ceases  to  be  con- 
Tolated,  but  is  spread  out,  and  split  at  the  margin  into  irregular  fimbriae  which  point 
backward,  somewhat  like  the  vane  of  a  feather.  These  arc  not  barbs,  however,  but 
simply  soft  and  flexible  points,  such  as  might  be  produced  by  snipping  diagonally  the 
edge  of  a  strip  of  paper.  I  conjecture  that  the  nectar  of  flowers  is  pumped  up  the 
tabes,  and  that  minute  insects  are  caught,  when  in  flowers,  in  these  spoon-like  tips, 
their  minute  limbs  being  perhaps  entangled  in  the  fimbris,  when  the  tongue  is 
retracted  into  the  beak,  and  the  insects  swallowed  by  the  ordinary  process,  as  doubt- 
less those  are  which  are  captured  with  the  beak  in  flight.  I  do  not  thoroughly 
understand  the  mode  by  which  liquids  are  taken  up  by  a  Humming  Bird's  tongue, 
though  I  have  carefully  watched  the  process.  If  syrup  be  presented  to  one  in  a 
quill,  the  tongue  is  protruded  for  about  half  an  inch  into  the  liquor,  the  beak  resting 
in  the  pen,  as  it  is  held  horizontal ;  there  is  a  slight  but  rapid  and  constant  projection 
aod  retraction  of  the  tubes^  and  the  liquor  disappears  very  fast,  i)erhaps  by  capillary 
attraction,  perhaps  by  a  sort  of  pumping,  certainly  not  by  licking.  * 

GHABACTEBS  AND  BELATIONSHIPS. 

Art  thou  a  bird,  a  bee,  or  butterfly  f 
'^Each  and  all  three — a  bird  in  shape  am  I, 
A  bee  collecting  sweets  from  bloom  to  bloom, 
A  butterfly  in  brilliancy  of  plume." 

— Montgomery. 

HummiDg  Birds  may  be  distiDguisbed  from  all  other  birds  by  the 
stractare  of  the  wing  alone,  which  is  entirely  peculiar  in  the  excessive 
development  of  the  primary  and  abbreviation  of  the  secondary  quills, 
the  latter  only  six  in  number  and  not  extending  beyond  the  tip  of  the 
shortest  (innermost)  primary,  and  shorter  than  the  longest  primary 
coverts.  The  primaries  are  always  ten  in  number,  of  which  the  first  is 
longest,  or  at  least  equal  to  the  longest,  except  in  a  single  monotypic 
genus  {Aithurus\  and  constitute  much  the  greater  part  of  the  wing. 
The  bill  and  tongne  are  also  peculiar  in  their  strncture.    The  former  is 

»  See,  however,  what  Mr.  W.  H.  Ballou  says,  ou  p.  H^* 
H.  Mis.  129,  pt.  2 19 
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always  slender,  and  wheu  closed  forms  a  tube  by  the  inclosure  of  the 
under  mandible  between  the  flexible  edges  of  the  upper,  the  tip  of  both 
being  acuminate.  The  tongue  is  slender  and  very  extensile,  like  that  of 
the  woodpeckers,  the  two  branches  of  the  hyoid  curving,  when  the 
tongue  is  drawn  within  the  bill,  upward  around  the  back  of  the  skull  aod 
then  forward  over  the  top  of  the  head.  Instead,  however,  of  its  beiog, 
as  in  the  Woodpeckers,  solid  and  tipped  with  a  barbed  horny  point,  it 
is  hollow  and  divided  at  the  tip  into  two  slender  branches,  each  of 
which  is  fringed  on  the  outer  margin  by  a  thin  membrane. 

In  all  other  characters,  the  Humming  Birds  possess  nothing  abso- 
lutely peculiar,  although  certain  features,  shared  by  other  groups  of 
birds,  notably  the  Swifts  {Mieropodidce),  are  developed  to  an  extreme 
degree ;  as,  for  example,  the  very  high  keel  to  the  sternum  and  conse- 
quent excessive  development  of  the  pectoral  muscles,  the  short  arm- 
wing  (humerus)  and  extremely  long  hand- wing  (manus),  and  minute 
feet  with  relatively  large,  strongly  curved,  and  sharp  claws.  The  Ham 
ming  Birds  and  Swifts  further  agree  in  numert)us  anatomical  charac- 
ters, and  there  can  be  no  doubt  that  they  are  more  closely  related  to 
each  other  than  are  either  to  any  other  group  of  birds.  In  fact,  except 
in  the  shape  of  the  bill  and  structure  of  the  bones  of  the  face,  the  Hum- 
ming Birds  and  Swifts  ])resent  no  definite  differences  of  osteological 
*  structure. 

As  being  probably  more  familiar  with  the  anatomy  of  Humming  Birds 
than  any  other  person,  having  made  the  subject  one  of  special  aud 
painstaking  investigation,  Mr.  Frederic  A.  Lucas,  of  the  Natioual 
Museum,  has,  at  my  request,  prepared  for  this  work  a  brief  summary  of 
the  osteological  aud  some  other  anatomical  characters  of  the  Track- 
ilidcPj  which  I  take  great  pleasure  in  presenting  herewith : 

Pier tflosiB.— The  manner  in  which  the  feathers  of  a  bird  are  arranged  iu  termed  its 
pieryloBia]  and  this  varies  in  the  different  groups  of  birds,  none,  save  the  Peuguiu*", 
haying  the  body  completely  and  evenly  covered  with  feathers,  the  plumage  ordinarily 
being  distributed  in  well-delined  patches,  known  as  feather-tracts  or  pteryla,  inter- 
spersed  with  bare  spots  called  apleria. 

Comparatively  little  is  known  of  the  pterylosis  of  Humming  Birds,  only  a  few  ont 
of  the  several  hundred  species  having  been  thus  described,  but  that  of  Fhriiuga 
mellivoraf  shown  in  the  accompanying  iigures,  does  not  differ  materially  from  what  has 
been  found  in  other  species.  Like  other  characters,  the  pterylosis  of  HummiD];; 
Birds  seems  to  a  great  extent  to  be  peculiar  to  the  group,  although  both  Humming 
Birds  and  Swift«  agree  in  having  the  long,  narrow,  bare  tracts  down  the  back,  and 
nnder  the  throat,  as  well  as  a  similar  disposition  of  the  feathers  on  the  under  side  (»f 
the  body.  Some  of  the  Swifts,  too,  possess  the  bare  space  on  the  back  of  the  ncck% 
and,  while  this  is  usually  quite  short,  yet  in  the  species  that  makes  the  edible  nc8t» 
(Collocaliafucipkaga),  and  which  has  a  very  long  neck,  the  nape  tract  ia  also  long. 

There  is,  however,  one  curious  feature  common  to  both  these  groups  of  birds,  this 
being  the  existence  of  a  small,  naked  patch  near  the  tip  of  the  wing,  above  aud  be- 
low, colored  black.  This  is  not  known  to  occur  at  all  among  Passeres,  and  has  not  as 
yet  been  found  in  any  of  our  small  North  American  species  of  Hummiog  Birds,  al- 
though very  conspicuous  in  many  large  southern  forms,  such  as  Campy^piems. 

The  pterylosis  of  all  birds  is  more  or  less  adaptive,  having  some  direct  relation  to 
their  habits,  aud  this  adaptation  is  well  seen  in  Humming  Birds.    X]|<^bare  tracts. oot 
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the  nape  and  along  the  throat  allow  the  ueok  to  readily  lie  against  the  middle  of  the 
back^  or  to  hend  downward  over  the  point  of  the  breastbone,  while  the  bare  spacea 
ander  the  wing  and  along  the  sides  of  the  body  permit  thd  wings  to  be  easily  closed 
aDd  applied  to  the  body,  the  side  spaces  conforming  almost  exactly  to  thecnrve  of  the 
edge  of  the  folded  wing.    The  large  bare  space  on  the  under  side,  found  in  nearly  all 


Flo.  1.— The  above  illastntion  shows  the  dorsal  and  veotral  aspects  of  the  pterylosis  of  a  HummlDg 
Bird  {Florifuffa  meUiwra).    A  small  triangalai*  space  on  the  crown  of  the  head  is  not  seen.    (Katoral 

sue.) 

birds  save  water-fowl,  is  mainly  to  allow  the  warmth  of  the  body  to  be  directly  ap- 
plied to  the  eggs  during  incubation,  and  in  birds  like  ducks  and  penguins,  which  are 
densely  or  completely  feathered  beneath,  a  bare  spot  is  present  during  the  breeding 
seasou. 

Skeleton,— 'The  most  obvious  features  in  the  skeleton  of  a  Humming  Bird  are  the 
width  of  the  front  portion  of  the  skull,  long  neck,  short  wing,  and,  above  all,  dispro- 
portionately large  breastbone. 

The  arrangement  of  the  bones  of  the  palate  is  of  the  kind  termed  schizognathous,* 
and,  while  the  skull  in  general  shows  but  little  to  indicate  relationship  with  other 
groups  of  birds,  the  base  of  the  cranium  is  very  Swiftlike  and  the  palate  and  frontal 
region  have  some  slight  leanings  toward  the  Woodpeckers. 

The  length  of  the  neck  may  be  best  appreciated  by  saying  that  in  Humming  Birds 
the  neck  forms  four-sevenths  of  the  vertebral  column,  while  among  Swallows  it  forms 
bat  three-sevenths,  the  number  of  vertebrae  being  the  same— fourteen— in  each  case. 

Following  the  neck  vertebrae  are  three  free  dorsal  vertebra  and  these  are  succeeded 
by  a  "sacrum"  of  twelve  fused  vertebrse,  the  vertebral  column  being  terminated  by 
SIX  caudals. 

There  are  eight  pairs  of  ribs,  this  being  an  unusually  large  number  among  birds, 
and  especiaUy  among  land  birds,  where  the  ordinary  number  is  six  pairs.  The  first 
three  pairs  of  ribs  join  the  three  free  dorsals,  the  succeeding  four  pairs  are  attached 


*The  description  here  given  of  the  skeleton  is  based  on  Trochilus  colubria,  and  while 
this  species  agrees  in  all  save  very  minute  points  with  other  species  examined,  it  is 
to  be  expected  that  when  more  is  known  of  the  osteology  of  the  Trocbilidee  skeletal 
diffeiences  will  be  found  to  exist  in  the  group. 
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to  the  first  fonr  vertebrsB  of  the  ''sacral "  series,  while  the  eighth  and  last  pair  is 
entirely  free  at  the  upper  ead.  The  last  ribs  almost  meet  the  long,  slender,  down' 
curved  pubic  portion  of  the  pelvis,  securely  hooping  in  the  viscera  and  giving  an  nn- 
usual  air  of  strength  to  the  skeleton. 

The  bones  supporting  the  tail  are  provided  with  long  recurved  processes  to  famish 
ample  attachment  for  the  well-developed  caudal  muscles,  for  the  tail  forms  an  im- 
portant adjunct  to  the  wings  when  the  Humming  Bird  hangs  poised  in  the  air,  extract, 
ing  the  honey  from  some  flower. 

The  shortness  of  the  wing  is  due  to  the  shortened  humerus,  radius,  and  ulna,  the 
remainder  of  the  wing  bones  being  rather  long. 

The  coraooid,  the  bone  to  which  the  wing  is  hinged,  has  a  very  pecnliar  form  among 
Humming  Birds.  In  the  large  majority  of  birds,  the  tendon  running  from  the  muscles 
that  raise  the  wing  plays  in  a  notch  in  the  upper  end  of  the  coracoid,  but  in  the 
Humming  Bird  this  notch  is  bridged  over  and  the  tendon  plays  securely  through  the 
perforation  thus  formed. 


Fio.  2.— The  aboro  flgare  of  the  shoulder-girdle  and  attached  portion  of  the  skeleton  of  a  HammiD^ 
Bird  {Selatphonu  platycercus),  seen  from  below,  shows  the  coracoid  with  its  perforations,  and  the  ex 
tremely  long  bones  of  the  hand,  the  flgnre  being  twice  the  natural  size. 

The  legs  seem  nmall,  but  in  reality  are  proportionately  larger  than  in  many  other 
birds,  the  sharp,  curved  claws  in  particular  being  decidedly  well  developed. 

Skeletal  affinities. — In  the  number  of  ribs  the  Humming  Birds  are  approached,  but 
not  equaled,  by  some  Swifts,  both  groups  agreeing  in  the  incomplete  character  of  the 
last  pair  when  more  than  six  pairs  are  present  in  any  Swift. 

The  wing  of  the  Humming  Bird  is  largely  unique  in  character  and  in  minor  points 
is  intermediate  between  the  Swifts  and  Passeres. 

The  manner  in  which  the  coracoid  joins  the  sternum— by  a  shallow  cup-and^bali 
joint — is  peculiar  to  Swifts  and  Hummers. 

In  the  character  of  the  sternum  and  the  manner  in  which  the  ribs  are  attached  to 
its  sides  the  two  groups  are  nearly  alike,  while  the  posterior  limbs  of  both  agree  in 
many  particulars. 

Generalizationa. — Skeletal  modifications  are  of  two  kinds,  technically  termed  mor- 
phological and  physiological,  the  former  depending  on  the  relationships  of  the  animal 
the  latter  on  its  habits. 

In  order  to  better  understand  the  skeleton  of  the  Humming  Bird,  the  form  of  the 
feathered  wing  and  mode  of  its  flight  should  continually  be  borne  in  mind,  for  the 
Humming  Bird  is  emphatically  a  bird  of  the  air,  and  all  its  parts  are  modified  accord- 
ingly. 

The  external  wing  is  characterized  by  the  great  development  of  the  primaries  und 
almost  complete  functional  suppression  of  the  secondaries,  while  the  wing  beats  are 
frequent  and  all  movements  of  the  bird  sudden.  Just  how  rapid  the  wing  beats  are 
must  for  the  present  be  merely  a  matter  of  conjecture,  but  it  can  be  said  that  tiie 
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Gannet,  a  bird  of  moderately  slow  stroke,  makes  ordinarily  one  hundred  and  fifty 
strokes  a  minnte,  and  that  judging  from  the  appearance  of  a  small  wheel  driven  at 
the  rate  of  a  thousand  revolutions  a  muiute  the  wings  of  a  Humming  Bird  make  not 
far  from  five  hundred  vibrations  in  the  same  short  space  of  time. 

So  great  an  exercise  of  muscular  power  aa  that  involved  in  such  rapid  movements 
necessarily  causes  rapid  waste  of  tissue  and  calls  for  an  ample  supply  of  blood,  and 
we  find  that  this  is  provided  for  by  a  remarkable  large  heart.* 

The  actual  speed  of  the  Humming  Bird  is  less  than  the  ordinary  observer  might 
suspect,  for  the  small  size  of  the  creature  adds  to  the  seeming  rapidity  of  its  flight, 
just  as  the  little  pnfiSug  tug  appears  to  move  faster  than  the  ferryboat,  although  it 
really  does  not  do  so. 

The  wing  and  flight  of  a  Humming  Bird  are  comparable  to  the  wing  and  flight  of 
a  fly,  or,  better  still,  a  Hawk  Moth,  both  possessing  a  rigid  wing  driven  at  a  high 
rate  of  speed,  and  both  possessing  the  ability  to  hang  suspended  in  the  air  or  to 
dart  erratically  about  in  a  manner  that  defies  the  eye  to  follow. 

Rapidity  in  the  stroke  of  the  wing  is  gained  by  shortening  the  upper  arm  bones, 
the  bones  of  the  hand  on  the  contrary  being  lengthened  to  support  the  shafts  of  the 
large  primaries.  The  inner  portion  of  the  wing  is  furthermore  shortened,  and  speed 
consequently  gained,  by  flexing  the  forearm,  and  examination  of  a  bird  in  the  flesh 
will  show  that  it  is  quite  impossible  for  a  Humming  Bird  to  extend  its  wings  as  do 
other  birds. 

The  wing  of  a  bird  is  a  lever  of  the  third  order,  and  since  the  power  is  applied  at 
a  disadvantage,  any  increase  of  speed  calls  for  corresponding  increase  in  driving 
power,  which  in  a  bird  means  larger  pectoral  muscles  and  a  larger  breastbone.  Now 
the  sternum  of  a  Humming  Bird  is,  relatively  to  the  size  of  the  bird,  by  far  the 
largest  in  the  entire  class  of  birds,  and  although  the  proportion  of  length  to  depth 
of  keel  is  equaled  in  some  Swifts,  it  must  be  remembered  that  the  stemnm  of  a  Hum- 
ming Bird  is  not  only  deep,  but  long,  running  nearly  the  entire  length  of  the  body. 
The  increased  size  of  the  pectoral  muscles  not  only  adds  to  the  power  of  flight,  but 
to  the  stability  of  the  bird,  for  the  weight,  like  the  ballast  of  a  cutter  yacht,  is  thus 
brought  low  down. 

All  attachments  to  the  wing  muscles  are  large,  and  when  the  humerus  is  magni- 
fied to  the  size  of  that  of  a  Swift  it  is  seen  to  be  the  more  rugose  of  the  two.  At 
first  sight  the  breastbone  might  appear  too  thin  to  resist  the  strain  of  the  muscles 
it  rapports,  but  these  being  arranged  in  pairs  pull  as  it  were  one  against  the  other, 
thus  relieving  the  sternum  of  the  strain  that  would  otherwise  be  brought  upon  it. 

In  short,  the  Humming  Bird  is  a  piece  of  mechanism  most  admirably  adapted  for 
flight,  and  wonderful  as  are  the  modifications  of  plumage  in  various  members  of  the 
group,  no  less  remarkable  is  the  adaptation  of  the  skeleton  for  the  most  rapid  and 
remarkable  aerial  maneuvers. 

Dwripiion  of  the  tongtie. — The  tongue  of  the  Humming  Bird,  like  that  of  the 
Woodpecker,  is  extremely  long,  but  the  two  differ  decidedly  in  their  structure,  and 
the  muscles  by  which  the  tongue  is  protruded  and  retracted  are  applied  in  a  totally 
different  manner  in  the  two  birds. 

The  free  portion  of  the  tongue  is  divided  for  about  half  its  length,  and  when  with- 
drawn lies  just  within  the  lower  mandible.  Toward  the  base  it  consists  of  a  some- 
what flattened  tube  of  dense  cartilage,  grooved  along  the  center  above  and  below, 
and  with  a  slighter  groove  on  the  upper  exterior  surface.  This  single  tube  divides 
before  reaching  the  forked  part  of  the  tongue,  and  a  flange  is  developed  along  the 
outer  edge.  This  flange,  or  border,  becomes  membraneous,  and  seems  to  curl  up- 
ward and  inward,  converting  the  forked  tip  into  two  tubes  or  gutters.    That  these 

*  According  to  Mr.  G.  Gulliver  (in  Proceedings  of  the  Zoological  Society  of  London, 
1846,  p.  28),  the  blood-corpuscles  of  a  Humming  Bird  (species  not  stated)  measure 
Tfc  by  ^1^  of  an  inch,  the  long  diameter  of  the  nucleus  being  very  nearly  ^^  of  an 
inch;  the  temperature  of  the  blood  about  105 ^.—R.  R. 
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serve  for  the  passage  of  nectar  from  flowers  seems  a  little  doubtful,  the  peculiar  modi- 
fication of  the  tongue  probably  being  for  the  capture  of  minute  insects.  The  aute- 
rior  half  of  this  membraneous  flange  is  more,  or  less  fringed,  as  noted  by  Gosse  and 


Fig.  3.  The  accompauyiug  fij^iirn  of  the  bead  of  a  HamniiuffBlnl  (Ettlampis  holoterieeus),  aeeu  fruui 
above,  abows  the  termination  of  tlio  byoiil,  or  tongne,  bonea  h.  I'be  abaded  banda  iudicate  the 
muaclea  which  retract  the  tongue.    (The  figure  ia  twice  the  natural  size.) 

others,  but  how  much  of  this  fimbriation  is  normal  and  how  much  is  due  to  the 
whipping  out  of  the  membrane  by  use  is  uot  quite  evident.  That  some  of  the  iiui* 
briation  is  due  to  wear  is  certaiu  from  its  appearance  under  the  microscope. 


FlO.  4.  The  accompanj'ing  figures,  showing  details  in  the  structure  of  the  tongue  of  a  Humming 
Bird  (EtUampisholoteritfut),  may  be  deBcribe<l  as  follows  : 

No.  1  shows  the  tongue,  twice  the  natural  size,  with  the  free  portions  separated  and  the  niembruie 
spreail  out 

No.  2  shows  the  anterior  portion  of  the  tongue,  greatly  enlarged,  with  the  membraneous  fringe 
curled  up,  as  in  life. 

Nos.  3,  4,  and  5  are  sections  through  the  tongue  at  3',  4',  and  5',  greatly  enlarged. 

No.  G  represents  the  termination  of  one  of  the  free  portions  of  the  tongue  very  much  enlarged. 


VARIATIONS. 

The  range  of  variation  in  the  details  of  form  or  external  structure, 
size,  and  coloration  in  the  Humming  Birds  is  very  great — perhaps  more 
so  than  in  any  other  group  of  coordinate  rank  among  birds,  this  varia- 
tion affecting  chiefly  the  bill,  as  to  its  proportionate  length  and  whether 
straight  or  curved,  and  if  curved  to  what  degree  and  in  what  direction  ; 
the  tail  (which,  however,  always  consists  of  ten  rectricest)*,  in  the  rela 
tive  length  of  different  feathers,  one  or  more  pairs  of  which  are  some- 
times singularly  or  even  extraordinarily  developed  or  aborted;  and  the 
wing,  as  to  the  shape  of  the  outer  primary  and  the  thickness  of  its 
shaft  These  variations  are  so  complex,  however,  that  it  will  be  best 
to  treat  of  them  under  distinct  headings.  Indeed  <'it  is  the  great 
diversity  of  form  in  this  family  of  birds,"  says  Mr.  Gould,  **  which  ren- 
ders the  study  of  them  so  very  interesting.    If  these  little  objects  were 


*  See  reuiarkH  as  to  this  on  page  300. 
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Plate  XVI. 


Report  of  Natfonal  Museum,  1 890.— Ridgway. 


Plate  XVII. 


Vervain  Humming  Bird  (Mellisuga  minima). 
Male.    (Cat.  No.  30274,  U.  S.  N.  M.    Jamaica.    Collected  by  W.T.  March.) 
Nest  and  eggs.    (Cat.  No.  8426,  U.  S.  N.  M.    Jamaica.  Collected  by  W.  T.  March.) 
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magnitied  to  the  size  of  eagles,  their  structural  diderenoes  would  stand 
onfc  in  very  bold  relief,  and  the  many  marked  generic  distinctions  they 
present  would  be  far  more  clearly  perceptible. " 

Variations  in  size. — The  variation  in  size,  while  very  considerable,  is 
not  greater  than  in  some  other  groups  of  birds,  as,  for  instance,  the 
diornal  birds  of  prey  and  the  crow  family.  While  as  a  family,  or  group, 
the  Hamming  Birds  are  the  smallest  of  birds,  many  kinds  are  consid- 
erably larger  than  the  smallest  Passerine  birds,  as  the  Kinglets,  Creep- 
ers, ^nd  smaller  Wrens;  while,  owing  to  their  shorter,  more  scale-like 
feathering,  and  greater  compactness  of  body,  many  Humming  Birds  far 
exceed  in  actual  bulk  and  weight  the  above-mentioned  members  of  the 
Oscinine  Sub-Order. 

The  giant  of  Humming  Birds  is  the  Patagona  gignSy  a  plainly  colored 
Rpecies  inhabiting  the  higher  portions  of  the  Andes  range  (from  Chile 
to  Ecuador),  which  in  bulk  equals  a  good-sized  Swift,  being  about  8^ 
inches  in  length,  with  the  wing  5  inches  or  more  and  the  tail  nearly  4 
inches.  The  smallest  known  species  is  Princess  Helena's  Humming 
Bird  {Galypie  helencoy  Gould),  of  Cuba,  the  entire  bulk  of  which  is  much 
less  than  the  bead  alone  of  the  Giant  Hummer,  the  total  length  being 
only  about  2^  inches.  The  distinction  of  being  the  smallest  among 
birds  has  usually  been  accorded  to  the  Vervain  Humming  Bird  (Melli- 
8uga  fn%nima)j  of  Jamaica,  but  that  it  is  considerably  larger  than  the 
Gaban  Calypte,  the  following  comparative  measurements  will  show: 


Wing. 


Calypte  helence,  male 1. 10-1. 15 

MeUituga  minima,  male 1 .  40-1. 48 


Tail. 

ExBoaed 
cnlmeD. 

0.65 
0.  82-0. 85 

0.40 
0.3ft^.40 

We  are  fortunately  able  to  show,  in  the  accompanying  plates,  full- 
lengtb,  natural  size  drawings  of  the  Giant  and  Vervain  Hummers,  the 
latter  with  its  nest  and  eggs.* 

The  nest  of  the  Vervain  Humming  Bird  measures  only  about  three- 
fourths  of  an  inch  in  diameter  across  the  cavity,  and  a  little  more  than 
an  inch  in  total  diameter,  while  the  eggs  are  only  about  0.28  of  an  inch 
in  length  by  0.20  of  an  inch  in  width. 

The  accompanying  illustration  shows  the  male  and  the  nest  and  eggs 
of  this  species,  natural  size. 

Variati<ms  of  the  bill. — The  extremes  of  length  in  this  member  are 
represented  in  the  genera  Docimastes  and  Rhamphomicron^  in  both  of 
which  it  is  straight.  In  the  former  it  exceeds  in  length  the  combined 
length  of  the  head,  neck,  body,  and  tail  of  the  bird  itself,  being  some- 
times as  much  as  4^  (or  according  to  Mr.  Gould,  sometimes  more  than 
5)  inches  in  extent.    In  the  smallest  species  of  the  latter  genus,  i£. 

*  The  discovery  that  Calypte  helena  is  smaller  than  M.  minima  was  uot  made  until 
after  the  drawing  of  the  latter  was  coniplotcd. 
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FlG.e.~Head  of  Sham- 
phonUeron  fnierorhy*' 
chum. 


microrhynchum,  it  is  ouly  a  quarter  of  an  inch  in  length.  **  The  bill  of 
D.  ensifery  which  is  more  than  5  inches  long,  and  which  contains  a 
tongue  capable  of  being  protruded  nearly  asfar  beyond 
its  tip,  is  most  admirably  fitted  for  the  exploration  of 
the  lengthened  and  pendent  corrollas  of  the  Brug- 
mansiasj  while  the  short-billed  Lesbian  cling  to  the 
upper  portion  of  those  flowers,  pierce  their  bases,  and 
with  the  delicate  feelers  at  the  extremities  of  the 
tongue,  readily  secure  the  insects  which  there  abound.'' 
In  the  various  genera  there  is  every  gradation  from 
a  perfectly  straight  bill  to  one  that  is  decidedly  curved 
or  arched ;  but  in  one  genus  {Eutoxeres)  it  is  so  greatly 
decnrved  as  to  constitute  almost  one-third  of  a  circle, 
thus  justifying  the  very  appropriate  name  of  Sickle- 
billed  Hummers,  by  which  the  birds  of  this  genus  are 
known.  This  variation  in  the  length  and  shape  of  the 
bill,  it  may  be  remarked,  is  necessi- 
tated by  some  peculiarity  of  the 
flower  in  which,  chiefly  or  exclu- 
sively, the  bird  seeks  its  food.  For 
example,  the  excessively  lengthened 
beak  of  the  "sword  bearer"  {Doci- 
mastes)^  as  explained  above,  is  neces- 
sary for  reaching  the  honey -glands  of  very  long  trumpet- 
shaped  blossoms,  while  the  hook-like  beak  of  the 
^^  sickle  bilP'  is  evidently  designed  for  insertion  into 
the  curved  throat  of  certain  orchids,  palms,  or  other 
flowers  of  unusual  form. 

The  manner  in  which  the  Sickle-billed  Humming 
Bird  feeds  is  thus  described  by  Dr.  J.  King  Merritt  in 
the  Annals  of  the  Lyceum  of  Natural  History  of  New 
York,  vol.  6,  p.  139: 

One  day,  while  oat  huDting  a  short  distance  from  camp,  I  was 
startled  by  the  swift  approach  of  a  small  object  thiougfa  the 
dense  thicket,  which  darted  like  a  rifle-bnllet  past  me,  with  a 
loud  hnm  and  buzzing  of  the  wings.  Indeed  it  was  tbis  great 
noise  that  accompa.nied  its  flight  that  especially  attracted  my 
attention  as  aouiething  uncommon. 
The  bird  continaed  its  flight  but  a  short  distance  beyond  the  spot  where  I  stood, 
when  it  suddenly  stopped  in  its  rapid  course  directly  in  front  of  a  flower.  There  for 
a  moment  poising  itself  in  this  position  it  darted  upon  the  flower  in  a  peculiar  manner; 
in  fact,  the  movements  which  now  followed  were  exceedingly  curious.  Instead  of  in- 
serting ita  beak  in  the  calyx  by  advancing  in  a  direct  line  toward  the  flower,  as  cus- 
tomary with  this  class  of  birds,  this  one  performed  a  curvilinear  movement,  at  first 
stooping  forward  while  it  introduced  its  beak  into  the  calyx,  and  then,  when  appar- 
ently the  point  of  the  beak  had  reached  the  desired  locality  in  the  flower,  its  body 
suddenly  dropped  downwards,  so  that  it  seemed  as  though  it  was  suspended  from  the 
flower  by  the  beak.  That  this  was  not  actually  the  case  the  continued  rapid  raove- 
meut  of  its  wings  demonstrated  beyond  a  doubt.    In  this  position  it  remaioed  the 


Fin.  5.~Hea4l  of  Doei- 
tnoMtu  entyferut. 


THE   HUMMING   BIRDS. 


297 


ordinary  length  of  time,  and  then,  by  performing  these  movements  in  the  reverse  or- 
der and  direction,  it  freed  itself  from  the  flower,  and  afterwards  proceeded  to  the  ad- 
Joining  one,  when  the  same  operation  was  repeated  as  already  described. 


Fio.  7— Bill  of  BtUaxMrea  aqwla. 


Fio.  8— Bill  of  Heliotrypha 
€xortiM. 


Fig.  9~BilIof  AvoctUuJLa  reeurvi- 
rottria. 


The  flower  resembles  somewhat  in  form  the  Roman  helmet  inverted,  and  is  attached, 
as  it  were,  by  the  point  of  the  crest  to  the  stalk. 

Bearding  tbe  recarved  bill  of  Avocettula,  the  use  for  svbich  it  is 
adapted  is  thus  conjectured  by  Mr.  Swain  sod  : 

The  extraordinary  formation  in  the  bill  of  this  beaatiful  little  creatore,  is  without 
parallel  in  any  land  bird  yet  described,  and  presents  in  miniatare  a  striking  resem- 
blance to  that  of  the  avoset.  It  is  almost  impossible  to  conjecture  rightly  the  use  of 
this  singular  formation ;  but  it  appears  to  me  not  improbable,  that  the  principal  sus- 
tenance of  the  bird  may  be  drawn  from  the  pendent  bignonacesB,  and  other  similar 
plants,  BO  common  iu  South  America,  whose  coroll»  are  long,  and  generally  bent  in 
their  tube;  the  nectar  being  at  the  bottom,  could  not  be  reached  either  by  a  straight 
or  a  curved  bill,  though  very  easily  by  one  corresponding  to  the  shape  of  the  flower. 

Another  distinct  type  of  bill  is  the  wedge-shaped,  seen  in  the  genera 
Heliothrix  and  Schistes,  in  which  the  terminal  portion  (almost  the  termi- 
nal half  in  Heliothrix)  is  very  much  compressed,  the  tip,  when  viewed 
from  above,  forming  the  finest  possible  point,  as  shown  below : 


Fig.  K^Biliot Heliothrix  auriltu.  showinK  the  ex- 
tronely  oompreMed  tip,  a  being  a  vertical  view. 


Fio.  II— Bin  of  8ehi»tetper$onatu$, 


Some  genera  which,  instead  of  extracting  their  food  from  flowers,  feed 
npon  spiders  and  other  insects,  while  hovering  in  the  usual  manner, 
which  they  snatch  from  the  under  surface  of  leaves  or  from  the  branches 
of  trees,  have  the  tip  of  the  bill  hooked,  and  the  edge  of  the  mandible 
finely  toothed  or  fringed  near  the  tip,  the  better  to  secure  their  prey. 


Fig.  12 — Bill  of  indrodon  ctguatorialU. 

The  nostrils  are  situated  at  the  base  of  the  upper  mandible,  on  each 
side,  and  are  overhung  by  a  distinct  scale  or  operculum.  Sometimes 
tbis  latter  is  wholly  uncovered,  and  is  then  very  conspicuous;  but 
oftener  it  is  entirely  bidden  by  short  imbricated  feathers,  entirely  con- 
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cealing  the  nostrils  or  else  permittiDg  them  to  be  seen  only  as  a  narrow 
slit  beneath  the  lower  edge  of  the  feathering. 


*^^^^ 


Fio.  13.— Head  of  Hyloeharis  iapphir%n%,  show- 
ing naked  nostrils,  with  overhanj^ing  mem- 
brane. 


Fio.li— .  Head  of  Eugenia  imperatrix,  showing  deoM 
feathering  over  nostrils. 


Variations  in  the  form  of  the  wing, — As  already  stated  (see  page  289), 
the  first  primary  is  invariably  the  longest,  except  in  two  genera,  Aiihu- 
ru8^  in  which  it  is  decidely  shorter  than  the  second,  and  Atthis,  iu 
which  the  first  and  second  are  about  the  same  length. 


Fio.  15.— Wing  Aithurut  poJytmuM. 


Fio.  16.— Wing  of  HyUnympha  maerocerea. 

XTsnally,  the  outer  primary  is  not  different  in  shape  from  the  second; 
but  occasionally  it  is  quite  different,  as  in  the  genera  Xa/r«9«aya  and 
AgoeUictis^  in  which  it  is  very  narrow  for  the  entire  length,  the  tip 


Fio.  17.— Wing  of  A  tthU  ellioti.  Fio.  18.  —Primaries  of  Sekupkortu  platyeerut.  (TJuder 

side  showing  peculiar  form  of  first  and  seoond 
qnillB.) 

curved  inward  or  upward;  and  in  certain  species  of  Selaaphorus^  in 
which  the  tip  is  contracted  and  curved  outward,  as  shown  in  tlie  ac- 
companying diagrams: 


Fio.  19.— Wing  oiLafrunayaftavicaudata, 


Fio.  20— Wing  of  AgUeaetis  cup.  tipennU.    (Under  side,  showing  very  narrow  outer  qoiU.) 
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Urdinarily,  there  is  a  regular  gradation  iu  the  size  and  shape  from 
the  first  to  the  tenth  primary ;  but  sometimes  this  is  not  the  case,  the 


Fia.  21.— Wing  of  TroehUtu  eoluifrit,  aaalt  male. 

male  of  the  common  Rnby-throated  Humming  Bird  {Trochilus  colubris) 
affording  a  conspicuous  example.    In  this,  the  six  innermost  quills  are 


Fio.  22.— Wing  of  Sphenoproettu  pampa,  to  show  excesairel;  thickened  shafts  of  three  outer  primaries. 

not  only  abruptly  much  smaller  than  the  others,  but  they  are  quite 
differently  shaped  at  their  tips  (see  Fig.  21). 


Fig.  23.~Wing  oiEupetomena  maeroura. 


Although  the  shafts  of  the  primaries  are  always  hard  and  strong,  to 
enable  them  to  endure  the  rapid  vibrations  to  which  they  are  subjected 
during  flight,  they  are  not  often  conspicuous  for  their  unusual  thick- 


FiQ.  24.— Wing  of  Aphantochroa  drrhoefdorU. 

ness.  In  some  genera,  however,  they  are  thus  extraordinarily  devel- 
oped, in  Sphenaprocttts  and  some  species  of  Campylopterus^  for  example, 
appearing  almost  like  a  monstrosity  or  abnormal  swelling,  as  shown 


Flo.  25.— Cater  primary  of  a  apeoiee  of  Oampyloptenu,  showing  thickened  shaft. 

in  (Figs.  22  and  25),  which  is  accompanied  by  others  (Figs.  23  and  24) 
to  Ahow  the  gradual  transition  through  which  this  excessive  develop- 
meot  is  reached. 
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Variations  in  the  form  of  the  taiL^The  number  of  tail-feathers  is 
usaally,  perhaps  always,  ten.  One  species,  the  Marvellous  Humming 
Bird  {Loddigesia  mirabilis)^  is  said  to  possess  only  four;  but,  although 
I  have  not  seen  the  bird  in  question,  I  can  not  help  thinking  that  the 
apparently  absent  rectrices  are  aborted  and  confounded  with  the 
coverts.*  Certainly  in  at  least  one  other  genus  {Myrtis)^  such  an  abor- 
tion of  the  middle  pair  of  tail-feathers  is  very  evident,  these  being  so 
much  reduced  in  size  as  to  be  entirely  concealed  by  the  upper  tail- 
coverts,  t  On  the  other  hand,  another  genus  (Florisuga)  seems  to  pos- 
sess twelve  tail-feathers;  but  a  close  examination  will  show  that  what 
are  apparently  the  middle  pair  of  rectrices  are  in  reality  the  two  longest 
upper  fail-coverts. 


Fio.  20.— Tail  of  MyrtU  fanny,  showing  Fig.  27.— Tail  af  Florituga  mOUvora,  showins 
aborted   middle   rectrices  (x  x),  tbe  specialized  pair  of  apper  coveru  (a  a), 

upper  tail-covertfl  beine  parted  to  ex- 
pose tbem  to  view. 

The  shape  and  development  of  the  tail-feathers  in  the  Humming  Birds 
vary  to  a  degree  that  has  no  parallel  among  other  birds,  many  of  the 
forms  assumed  being  also  entirely  unique.  Much  the  larger  number 
of  species  have  the  tail  of  a  shape  not  very  different  from  the  ordinary 
types  among  birds,  that  is  to  say,  moderately  rounded  or  forked,  or 
nearly  even ;  but  besides  tails  of  a  normal  shape  there  are  deeply 
forked  or  forficate  (scissors  shaped)  tails,  graduated  or  wedge-shaped 
tails,  double-rounded  and  double-emarginated  tails,  tails  with  streamers, 
tails  with  racket-  or  paddle-shaped  feathers,  and  tails  whose  shape  can 
not  be  designated  by  any  special  term.  Putting  aside  those  which 
depart  least  from  the  ordinary  shapes,  the  different  types,  with  their 
variations,  are  illustrated  by  the  figures  composing  Plates  xviii-xxiy. 

Variations  in  development  of  the  tail-coverts. — Excepting  the  case  of 
Florisugay  referred  to  above,  there  are  few  notable  modifications  of  the 
tail-coverts.  Two  genera,  however,  may  be  mentioned  which  have  these 
feathers  conspicuously  developed,  the  one  as  to  size,  the  other  as  to 

*  In  Aeestrura  micrurat  according  to  Mr.  Gonld,  all  the  rectrices  are  thus  aborted, 
tbe  entire  tail  being  concealed  by  the  coverts. 

t  Qould  also  cites  as  examples  Thaumastura  cora  and  Doricha  enicura  ;  but  in  these 
species  the  middle  pair  of  rectrices  while  very  short  are  not  wholly  hidden  by  the 
coverts,  as  is  the  case  in  M^tis  fanny.    (See  Plate  xxiv,  Fig.  1,  and  Plate  xxii,  Fig.  1). 
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Plate  XVIII. 
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Outlines  of  Tails  of  Humming  Birds. 


Flgr-  I.  Phlogophilw  hemUeucurus. 

Fiir.  2.  Sckutea  geoffroyi. 

Fig.  iL  i^henoproctwt  pampa. 

Tig.  4.  Julinmyia  Julie. 

Tig.  5.  Phafthontis  superciliofnis. 


Fig.  6.  Heliothrix  auritus. 
Fig.  7.  LeucochloriH  albicoUis. 
Fig.  8.  Selanphoms  alien i. 
Fig.  9.  Heliactin  comnta. 
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Plate  XIX. 


Outlines  of  Tails  of  Humming  Birds. 


F^.  1.  Docimcwt^s  enn/erus. 
Fig.  ?.  Heliodoxa  jacula. 
Fig.  8.  Oreonympka  nobilia. 


Fig.  4.  Pterophnnes  temmincki. 
Fig.  5.  Helianthea  typica. 
Fig.  6.  Oreotrochihis  pichincJia. 
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Plate  XX. 


Outlines  of  Tails  of  Humming  Birds. 


Fig.  1.  Sporadinus  elegaiis. 
"Fig.  2.  Heliomasterfunifer. 
Fif^.  3.  Pcf/felain'ft  langsdorfi. 
Fig.  4.  Ptffchojttera  iolcema. 


Fig.  5.  TUmatura  dupoiiti. 
Fig.  6.  Rhodopis  vesper. 
Fig.  7.  PopelairUi  conversi. 
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Plate  XXI. 


Outlines  of  Tails  of  Humming  Birds. 


Fig.  1.  Eugenia  imperatrix. 
^if^-  5?.  Eupetomena  niacroura. 


Fi(?.  3.  HyUmynipha  macrtycercn. 
Fig:.  4.  Sfippfm  sjungnnurn. 
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Plate  XXII. 
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Outlines  of  Tails  of  Humming  Birds. 


Fig.  1.  Doncha  eiiicura. 

Fi^.  i.  Cnlliphlox  nmethystina. 


Fip.  3.  Lenbia  nund. 

Fip.  4.  Cijnnolesbia  forficata. 
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Plate  XXIV. 


4  5 

Outlines  of  Tails  of  Humming  Birds. 

Fig.  i.  T?iaumastura  cora.  Fig.  5.  Toimzapella. 

Fig.  2.  Chcetocercus  jaurdani.  Fig.  6.  Acestr-ura  ninlaanU, 

Fig.  8.  Calothorax  lucifer.  Fig.  7.  Myrtin  fanny • 

Fig.  4.  Aitkurus polytmus.  Fig.  8.  Trochilus  colubris. 
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form.    These  are  EulampiSj  in  the  species  of  which  the  upper  tail- 
coverls  are  large,  broad,  and  roanded,  covering  more  than  half  of  the 


FlQ.  28.— Tail  of  Eulampia  jugfUarit,  showinj; 
enlarged  apper  coverto. 


Fig.  29.— Tail  of  Okatybura  bufonu 
showing  plume-like  under  coverts. 


tail  and  very  billiantly  colored,  and  Chalybura^  in  which  the  nnder  tail- 
coverts  have  very  downy  and  decomposed  webs,  thus  somewhat  resem- 
bling miniature  ostrich  plumes. 


HEAD  ORNAMENTS,  ETC. 

Of  all  birds  only  the  Birds  of  Paradise  can  rival  the  Humming  Birds 
in  the  extraordinary  development  of  portions  of  their  feathering.  Un- 
nsnal  developments  of  the  tail  have  already  been  described  (see  page 
300),  as  have  also  occasional  modifications  of  the  tail-coverts;  but  there 
remains  to  be  specially  mentioned  the  various  kinds  of  head  ornaments 
with  which  the  males  of  many  species  are  adorned.  The  most  frequent 
head  ornament  of  the  Humming  Birds  is  a  "  gorget "  or  patch  of  imbri- 
cated feathers  covering  the  throat  of  the  male,  the  color  of  which  is 
usually  brilliantly  metallic  and  very  dififerent  from  that  of  other  portions 
of  the  bird's  plumage.  This  gorget  is  well  shown  in  the  male  of  the 
common  Ruby-throated  Humming  Bird  {Trochilm  coluhris\  in  which 
the  feathers  on  the  sides  of  the  throat  are  only  slightly  elongated.  In 
other  genera  (as  for  example  Myrtis)  these  feathers  are  of  uniform 
length,  while  in  others,  notably  Calothorax  and  Acestrura  and  some 
species  of  Selasphorus  and  Oalypte,  the  lateral  feathers  of  the  gorget 
are  greatly  elongated,  forming  a  conspicuous  ruff  on  each  side  of  the 
throat,  as  shown  in  figures  32-36.  In  the  genus  Stellula  the  feathers 
of  the  ruff,  instead  of  being  rounded  and  scale-like,  are  narrow  and 
lengthened — almost  lanceolate — the  individuality  of  each  one  being 
strengthened  by  the  peculiar  coloration,  the  tips  being  metallic  purple 
and  the  basal  portion  snow-white.    (See  Fig.  35.) 

Of  all  the  gorgeted  Humming  Birds  by  far  the  finest  are  the  two 
species  of  the  genus  Oalypte  which  inhabit  parts  of  Mexico  and  Cali- 
fornia and  the  single  one  found  in  Cuba.  In  these  birds  not  only  is  the 
gorget,  with  its  elongated  lateral  extensions,  but  the  whole  top  of  the 
head  also,  of  the  most  brilliant  imaginable  metallic  red  or  violet  (accord- 
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iiig  to  the  species);  indeed,  as  Mr.  Gould  truly  says,  these  birds  <<are 
utiequaled  for  the  rich  metallic  brilliancy  of  certain  parts  of  their 


^z:^ 


Fig.  32.— Head  of  Oalothorax  luei/er,  j. 


Fig.  33.— Head  of  TroehUiu  cdubrUy  cf. 


Fio.  34.— Head  of  MyrtU  fanny,  cf. 

plumage  by  any  other  members  of  the  family,''  the  color  of  the  head 
and  ruffs  being  <'as  glitteringly  resplendent  as  if  they  had  been  dipped 
in  molten  metal." 


Fig.  35.— Head  of  SteUula  eaUiope,  cf . 


Fig.  36.— Head  of  OalypU  anna,  (f . 


In  all  the  gorgeted  Humming  Birds  except  the  genera  Atthis  and 
Tilmatura  the  males  have  ihe  tail  either  plain  purplish  dusky  or  else 
varied  only  with  rufous  (as  in  the  species  of  Selasphorns),  the  middle 
pair  of  feathers,  however,  usually  shining  green,  like  the  back.  The 
females  all  have  the  tail  not  only  different  in  form  but  also  totally  dif- 
ferent in  coloration ;  the  feathers,  except  the  middle  pair  (sometimes 
two  middle  pairs),  having  a  white  tip,  preceded  by  a  subterminal  baud 
or  space  of  blackish,  the  basal  portion  being  green  or  rufous.  This 
type  of  coloration,  however,  characterizes  both  sexes  in  the  genus 
AtthiSj  which  otherwise  appears  closely  related  to  tlie  genera  Trochilm^ 
Selasphorus^  and  Calypte.  In  Tilmatura  the  tail  feathers  are  strikingly 
marked  with  alternate  patches  of  black,  white,  and  rufous. 

Other  genera  have  instead  of  the  typical  humming-bird  gorget  a 
beard  like  tuft  depending  from  the  middle  of  the  throat,  and  usually 
very  brilliantly  metallic  in  coloration.  The  extreme  forms  which  this 
beard-like  tuft  assume  are  shown  by  the  accompanying  figures. 

The  fantastic  markings,  towering  crests,  and  lengthened  beards  of 
the  species  of  Oxypogon,  says  Mr.  Gould,  render  these  birds  very  con- 
spicuous objects  notwithstanding  their  plain  coloration. 

Orests  are  comparatively  uncommon  among  the  Humming  Birds,  only 
nine  of  the  more  than  one  hundred  genera  containing  species  which  are 
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Plate  XXV. 


Whitb-booted  Rackkt-tail  {Steyanura  undenroodi).    (After  Gould.) 
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crested.    These  are  Aithurus^  Heliactm^  and  OhrysotampiSj  of  one  spe- 
cies each ;  Polemistria  and  CephallepiSj  of  two  species  each ;  Bellona^ 


Fia.  Zl.—OrBonympha  notnUt. 


Fia.  Z8.~-Oxypogon  Undent. 


FiQ.  W.—Avffatte*  lumaeheUM. 


Fio.  iO.—Urottiete  benjomvnu 


with  two  or  three;  Oxypogon,  consisting  of  three  species,  and  Lopharnis 
and  Popelairiaj  each  with  several  species,  but  only  a  part  of  them  fur- 
nished with  crests.  Altogether  there  are  only  about  twenty  of  the  five 
liandred  species,  or  a  little  more  than  4  per  cent,  of  the  whole  number, 
that  are  crested,  or  only  about  one  to  every  five  species  the  males  of 
which  possess  a  metallic  gorget* 

AUhurus  and  Heliactin  possess  a  double  crest  springing  trom  each 
side  of  the  hinder  crown  or  occiput.  In  the  two  genera,  however,  these 
ornaments  are  quite  different  in  form,  as  may  be  seen  by  the  accom- 
panying cuts  (Figs.  41,  42),  and  still  more  so  in  their  coloration,  those 
of  AiikuTus  being  deep,  velvety  black  while  those  of  Heliactin  are  of 
the  most  brilliant  possible  metallic  gold,  changing  to  fiery  scarlet  or 
crimson  towards  the  bases  of  the  feathers. 

The  closely  related  genera  Chrysolampis  and  Bellona  have  intensely 
brilliant  crests  covering  the  whole  top  of  the  head  of  very  sharply  out- 
lined, imbricated  feathers,  the  more  posterior  of  which  are  considera- 
bly elongated,  forming  a  pointed  crest  in  the  latter  and  a  rounded  one 


*  Metallic  throat-spots  which  do  not  cover  the  whole  throat  are  not  counted  as 
gorgets  in  this  estimate. 


304 


REPORT   OF   NATIONAL   MUSEUM,  1890. 


in  the  former,  which  in  addition  possesses  a  brilliantly  metallic  gorget 
of  imbricated  or  scale-like  feathers,  the  throat  of  Bellona  being  clothed 


Fio.  41.— Doable  crest  of  Aithurut  polytmuM. 


Fio.  42.— Donble  creat  of  HeliacHn  eomuia. 


with  a  blended  and  somber  colored  plumage.  In  Bellona  the  crest  is 
glittering  green,  sometimes  passing  into  blue  at  the  tip,  or  even  for  the 
terminal  half;  in  Chrysolampis  the  crest  is  ruby-red,  the  throat  golden- 
orange  or  topaz. 


Fio.  43.- 


-  Vertical!  view  of  cront  of  Ohrysolampis 
mo9ch%tu8,  cT. 


Fig.  44.— Vertical  view  of  crest  of  Betlona  erU- 
tato,  cf . 


The  genus  Cephallepis  has  a  much  lengthened,  narrow,  pointed,  and 
slightly  recurved  crest,  closely  resembling  that  of  the  Lapwing  Plover 
( Vanellus  vanellus).  That  of  Oxypogon  (see  Fig.  38,  p.  303)  is  somewhat 
similar.    All  of  the  species  of  the  genus  Lophornisj  embracing  the  ex- 


Fig.  i5.—CephaUepis  delalandi,  cf. 


Fig.  M.—Lophomu  ormUtu,  cf . 


quisitely  ornamented,  bespangled,  frilled,  and  otherwise  decorated  ^^  Co- 
quette" Humming  Birds  possess  crests  in  addition  to  their  other  orna- 
ments, which  vary  in  their  character  with  the  species;  but  here  the 
subject  becomes  so  intricate  that  to  pursue  it  further  would  require  far 
more  space  than  can  here  be  afforded,  besides  perhaps  proving  tire- 
some to  the  reader.  The  subject  should  not  be  dismissed,  however, 
without  calling  attention  to  a  very  elegant  adornment  ot  several  genera 
in  the  shape  of  '<  muffs  "  or  '<  puffs  "  of  the  most  delicate  possible  cot- 
tony down  clothing  the  legs  and  almost  hiding  the  dainty  feet,    Tb^SQ 


THE   HUMMING    BIRDS.  305 

paffn  are  nsaally  white,  but  sometimes  browu,  or  more  rarely  black, 
and  are  most  coDspicaously  developed  in  the  genera  Panoplites,  Erioc- 
mtmsj  and  Steganura. 


Fig.  30.— Lee  paffs  of  PanoplUtM  ITio.  31. —Short  tarsal  feathers  uf  Hetiodoxa 

/avetceng.  jactita. 

COLORS  OF  THE  PLUMAGE. 

When  morniug  dawns,     *     *     *     *     * 
The  flower-fed  Hunimiug  Bird  hisronnd  pursues ; 
Sips  with  inserted  tube  the  honied  blooms, 
And  chirps  his  gratitude  as  round  he  roams  ; 
While  richest  roses,  though  in  crimson  drest, 
Shrink  from  the  splendor  of  his  gorgeous  breast. 
What  heavenly  tints  in  mingling  radiance  fly ! 
Each  rapid  movement  gives  a  different  dye ; 
Like  scales  of  burnished  gold  they  dazzling  show — 
Now  sink  to  shade,  now  like  a  furnace  glow  ! 

— ALKXANDKR  WILSON. 

While  their  diminutive  size  is  one  of  the  most  striking  pecaliarities 
of  Humming  Birds,  their  beautifully  varied  or  resplendently  metallic 
plumage  is,  as  a  rule,  not  less  so. 

Reference  has  been  made  on  previous  pages  to  the  luminous  gorget 
of  many  species,  and  to  the  shining  crests  or  beards  of  others ;  but  we 
failed  to  mention  that  some  kinds,  instead  of  having  luminous  throats, 
have  the  halo  of  radiance  transferred  to  their  crowns,  as  in  species  of 
Cranomitra^  in  which  the  color  is  blue  or  violet,  and  EustephanuSy  in 
which  it  is  brilliant  red  or  green,  according  to  the  species.  Frequently 
there  is  a  spot  of  the  most  brilliant  emerald-green  on  the  forehead,  im- 
mediately above  the  base  of  the  bill,  forming  <<  a  star  brighter  than 
Venus,  the  queen  of  planets''  (Gould).  It  is  worthy  of  remark  that 
this  glittering  gem-like  spot  has  always  a  setting  of  the  most  intense 
velvety  black,  to  increase,  by  contrast,  its  brilliancy.  Usually,  but  not 
always,  these  same  Humming  Birds  have  a  similar  spot  on  the  mid- 
dle of  the  throat,  its  color,  however,  more  often  violet  than  green ;  and 
occasionally  there  are  two  brilliant  spots  on  the  throat,  one  below  the 
other,  and  of  a  different  color,  in  which  case  it  is  interesting  to  observe, 
that  only  one  of  them  reflects  its  full  brilliance  at  once,  it  being  neces- 
sary for  the  bird  (or  the  person  holding  it,  if  a  stuffed  specimen),  to 
shift  its  position  slightly  to  bring  the  other  into  lull  view — which,  how- 
ever, is  done  at  the  expense  of  the  one  previously  seen. 

In  some  kinds  the  area  of  brilliant  coloration  lies  upon  some  other 
part  of  the  bird  than  the  head  or  throat.  In  some  species  of  the  genus 
EriocnemiSj  the  amply  developed  upper  tail-coverts  are  most  glitter- 
H.  Mis.  129,  pt.  2 20 
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ingly  brilliaut,  while  in  another  genas,  AgUeactis^  the  whole  rump  is  me- 
tallic, all  tlie  rest  of  the  plumage  being  devoid  of  luster. 

With  the  exception  of  the  genus  last  mentioned,  Humming  Birds 
show  the  full  brilliancy  of  their  metallic  colors  only  when  the  plumage 
is  viewed  toward  the  direction  in  which  the  feathers  lie ;  •  that  is,  one 
having  a  specimen  in  his  hand,  must,  in  order  to  obtain  the  richest 
effect,  hold  it  with  the  head  towards  him,  the  bird  itself  on  the  oppo- 
site side  from  which  the  ligbt  comes.  Eeversing  its  position  relative 
to  himself  (but  not  to  the  light),  the  metallic  hues  disappear  or  are  but 
faintly  discernible.  In  AglceactiSj  however,  exactly  the  reverse  is  the 
case,  the  burnished  metallic  hues  of  the  rump  appearing  only  when 
viewed  against  the  mids  of  the  feathers.t 

In  more  than  99  per  cent,  of  the  species  of  Humming  Birds,  the  color 
of  the  primaries  is  a  dull  purplish  dusky,  with  very  faint  metallic  lus- 
ter. So  nearly  universally,  in  fact,  is  this  the  ca«e,  that  there  appear 
to  be  only  two  conspicuous  exceptions,  the  Sapphire- wing  (Pterophanes 
tevimincki) — next  to  Patagona  gigaa^  the  largest  of  Humming  Birds — in 
which  all  the  remiges  are  a  brilliant  steel-blue,  or  in  a  strong  light  almost 
a  Prussian-blue  color,  and  the  Purple  Carib  (Eulumpis  jtigularis)^  in 
which  their  color  is  lustrous  bluish  green.  In  no  species  of  Ham- 
ming Bird  are  the  primaries  parti  colored ;  and  when,  as  is  sometimes 
the  case,  the  secondaries  are  of  more  than  one  color,  the  additional  color 
is  invariably  rufous. 

On  the  other  hand,  brilliantly  colored  tails  are  very  common,  and 
sometimes  the  gorgeous  coloring  of  this  member  is  unapproached  by 
that  of  any  other  birds.  The  Comet  Humming  Birds  (genus  Sappho) j 
for  example,  have  very  long  and  deeply  forked  tails  (see  PI.  xxi,  Fig.  4), 
of  the  most  glittering  brilliant  metallic  red,  each  feather  tipped  with 
velvety  black.  The  allied  genus  Gyanolesbia  has  a  tail  of  similar  size 
and  shape  (PI.  xxii,  Fig.  4),  but  burnished  metallic  blue  or  green,  in- 
stead of  red.  The  genera  AugasteSy  Chrysuronia^  MetaUura^  and  Ave- 
cettula  have  the  brilliant  coloration  of  the  tail  most  conspicuous  on  the 
under  surface,  which  is  of  a  splendid  golden  bronze  or  red  bronze,  ac- 
cording to  the  species.  Tbere  are  also  other  types  of  coloration  affect- 
ing the  rectrices,  but  they  are  too  numerous  to  particularize  in  this  con- 
nection. 


*"  In  such  Hummiug  Birds  as  I  have  examined,"  says  Gosse  {Birds  of  Jamaica,  pp. 
94,  95)|  '*the  iridesceuce  of  those  portions  of  the  plamage  that  are  changeable,  is 
splendid  in  the  ratio  of  the  acuteness  of  the  angle  formed  by  the  incident  ray  and  the 
reflected  one.  Thns  the  plames  of  the  neck  of  the  Man  go  appear  to  advantage  in  a 
room  with  a  single  light,  only  when  the  beholder  stands  with  his  back  to  the  window, 
and  has  the  bird  before  him  and  facing  him.  Then  the  perpendicular  band  down  the 
throat  and  breast,  which  seems  composed  of  the  richest  black  velvet,  is  bounded  on 
each  sidio  by  a  broad  band  of  glowing  crimson,  mingled  with  violet." 

t  The  same  thing,  though  to  a  less  degree,  is  observable  in  the  species  of  Lam^opifgia, 
in  which,  however,  the  metallic  coloring  of  the  rump  is  much  less  brilliaut. 


^•port  of  National  Mus«um,  1890. — Ridgway. 


Plate  XXVI. 


OuERiN's  Hklkkt-crest  (OxypoQon  guerini).    (After  OoulcL) 


Report  of  National  Museum,  1890.— Ridgway. 


PLATE  XXVII. 


Herrjln's  Thorn-bill  (Ramphomicron  hetrani).    (After  Gtould.) 


Report  of  National  MuMum,  1890.— Ridgway. 


Plate  XXVIII. 


De  Laland's  Plover-crest  (Cephdllepis  delcUandi).    (After  Qould.) 


Report  of  National  Museum,  1890.— Ridgway. 


Plate  XXIX. 


Fig.  1.  Popelaire's  Thorn-tail  (Popelairia  popelairia).    (After  Gould.) 
Fig.  2.  CoNVERs'  Thorn-tail  {Popelairia  conversi).    (After  Gould.) 


R«port  of  National  MuMum.  1 890.— Ridgway. 


Plate  XXX. 


Fig.  1.  pRUfCESS  Helena's  Coquette  {Lophornis  helerux).    (After  Oould.) 

Fig.  2.  Adorable  Co<jUETrE  {Lophornis  adorabUia).    (After  Mulsant  and  Verreaux.) 


R«portof  Nationar  Museum,  1 890.— Ridgway. 


Plate  XXXI. 


Fig.  1.  Spangled  Coquette  (Lophomis  regince).    (After  Gould.) 
Fig.  8.  Oreat-crested  Coquette  {Lophomis  reguliia).    (After  Gould.) 


Report  of  National  Museum,  1 890. — ^idgway. 


Plate  XXXII. 


Fig.  1.  De  Lattre's  Coquette  {Lophomis  delairii).    (After  Gould.) 
Fig.  2.  TcFTED  Coquette  {Lophomis  omatua).    (After  Qould.) 


Report  OT  National  Museum,  1890. — Ridgway. 


Plate  XXXIII. 


Fig.  1.  Frilled  Coquettk  {Lophomis  magnificus).    (After  Oould.) 
Fig.  t?.  Heuodorr's  Wood-star (-4cc«frura  heliodori).    (After  Gould.) 


Report  of  National  Museum,  1890.— Ridgway. 


Plate  XXXIV. 


Fij?.  1.  Xuvff^PvFF-Lxa  (En'ocnemis  nlinoB).    (Aft^r  Gould.) 
Fig.  2.  Sxow-CAP  (Microchera  albocoronata).    (After  Gould.) 
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CAUSE   OF  TDE  CHANGEABLE  HUES:   Of   HUMMING  BIBBS. 

Many  persons  may  naturally  wish  to  know  the  caase  or  causes  of  this 
brilliant  metallic  coloration  of  Humming  Birds.  This  is  a  subject  which 
bas  been  investigated  by  physiologists,  who  have  found  that  in  most 
cases  it  depends  on  the  structure  of  the  feathers,  and  not  ou  the  pres< 
cnco  of  coloring  matter  or  pigment. 

A  few  days  since  [says  Mr.  MarliuJ  wc  were  exiiuiuing  a  HamniiDg  Binl,  the  gor- 
gel  of  which  was  an  iotonso  emerald-green ;  but  on  changing  the  light  (that  is,  alter- 
iiii^  its  angle  of  incidence),  the  emerald  was  changed  to  velvet-black.  Audebert  con- 
Milered  this  chaugeableness  to  be  due  to  the  organization  of  the  feathers,  and  to  the 
iimuuer  iu  which  the  luminous  rays  are  reliected  ou  falling  upon  them ;  and  of  this 
we  think  there  can  )>e  little  doubt,  for  each  feather,  when  minutely  inspected,  ex- 
hibits myriads  of  little  facets  so  disposed  as  to  present  so  many  angles  to  the  incidence 
of  light,  which  will  be  diversely  reflected  according  to  the  position  of  the  feather,  and 
iu  some  positions  not  reflecti'd  iu  any  sensible  degree,  and  thus  emerald  may  become 
a  velvet -black.  Lesson  supposes  thut  the  brilliant  hues  of  the  plumage  of  the  Hum- 
ming Birds  are  derived  from  some  elements  contaiued  in  the  blood,  and  elaborated  by 
the  circulation — a  theory  we  do  not  quite  understand,  inasmuch  as  color  is  the  result 
of  the  reflfMstion  of  some  rays  and  the  absorption  of  others,  caused  by  the  arrange- 
ment of  the  molecules  of  any  given  body.  He  adds,  however,  that  the  texture  of  the 
plaojes  plays  the  principal  part,  in  consequence  of  the  manner  in  which  the  rays  of 
light  traverse  them  or  are  reflected  by  the  innumerable  facets  which  a  prodigious 
qaantity  of  barbules  or  fibers  present.  All  the  scaly  feathers,  he  observes,  which 
sim'jlate  velvet,  the  emerald,  or  the  ruby,  and  which  we  see  on  the  head  and  throats 
of  the  Kpimachi  (as  the  Orand  Promerops  of  New  Guinea),  the  Paradise  Birds  and 
the  Humming  Birds  resemble  each  other  in  the  uniformity  of  their  formation;  aU  are 
composed  of  cylindrical  barbules,  bordered  with  other  analogous  regular  barbules, 
which  in  their  turn  support  other  small  ones ;  and  all  of  them  are  hollowed  in  the 
center  with  a  deep  furrow,  so  that  when  the  light,  as  Audebert  first  remarked,  glides 
in  a  vertical  direction  over  the  scaly  feathers,  the  result  is  that  all  the  luminous  rays 
are  absorbed  in  traversing  them,  and  the  perception  of  black  is  produced.  But  it  is 
DO  longer  the  same  when  the  light  is  reflected  from  these  feathers,  each  of  which  per- 
forms the  office  of  reflector;  then  it  is  that  the  aspect  of  the  emerald,  the  ruby,  etc., 
varying  with  the  utmost  diversity  uuder  the  incidences  of  the  rays  which  strike  them, 
is  given  out  by  the  molecular  arrangemeut  of  the  barbules.  It  is  thus  that  the  gor- 
get of  many  species  takes  all  the  hues  of  green,  and  then  the  brightest  and  most  uni- 
formly golden  tints,  down  to  intense  velvet-black,  or  on  the  contrary  that  of  ruby, 
which  darte  forth  pencils  of  light,  or  passes  from  reddish  orange  to  a  crimsoned  red- 
black.  It  is  thus  we  think  that  the  everchanging  hues  of  the  gorgets  of  the  Hum- 
ming Birds  from  black  to  emerald,  ruby,  crimson,  or  flame  color  are  to  be  explained. 

Brilliant,  however,  as  are  the  hues  reflected  from  the  stuii'ed  Hum 
ffling  Bird,  the  perfection  of  their  changeable  radiance  or  refulgence 
can  be  fully  realized  only  iu  the  living  bird. 

Bullock,  when  speaking  of  the  same  subject,  says  that  *^  the  pre- 
served specimens  were  but  the  shadow  iu  brilliancy  to  what  they  were 
in  life.  The  reason  is  obvious ;  for  the  sides  of  the  lamiuse  or  fibers  of 
each  feather  being  of  a  difi'ereut  color  from  the  surface  will  change 
when  seen  in  a  front  or  oblique  direction ;  and  as  each  lamina  or  fiber 
turns  upon  the  axis  of  the  quill  the  least  motion,  when  living,  causes 
the  feathers  to  change  suddenly  to  the  most  opposite  hues." 
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BRIEF  DESCRIPTIONS  OF  SOME  OP  THE  3IORE  BRILLIANTLY  COLORED 

KINDS. 

Among  the  half-thousaud  species  of  Hammiug  Birds,  the  diversity  of 
plaraage  as  well  as  form  is  very  great.  It  will  not  be  practicable,  there- 
fore, to  do  more  in  the  way  of  describing  particular  kinds  than  to  select 
those  which  are  most  conspicuous  in  this  respect.  Before  proceeding  to 
do  so,  it  may  be  well  to  explain  that  in  a  large  majority  of  cases  orna- 
mentation is  confined  to  the  males  alone,  the  females  belugas  a  rule  de- 
void of  the  refulgent  hues  and  ornamental  plumss,  and  therefore  much 
more  like  one  another  than  those  of  the  opposite  sex.  Occasionally, 
however,  as  in  the  genera  Fetasophora^  Eupetomena^  PanopUtes,  Aglwactis^ 
LampropygiUy  and  a  few  others,  the  sexes  are  alike  in  color,  or  at  least 
not  essentially  different.  In  only  one  species,  the  Mango  Humming 
Bird  {Lampornis  mango)^  of  Jamaica,  is  the  female  more  beautiful  than 
the  male,  having,  in  addition  to  the  colors  possessed  by  the  latter,  a 
brightly  colored  throat-patch.  As  a  rather  remarkable  coincidence,  it 
may  be  mentioned  that  the  largest  and  smallest  species  of  the  family, 
Patagona  gigas  and  Mellistiga  minima,  are  among  the  most  plainly  colored 
of  all,  with  little  difference  between  the  sexes. 

Perhaps  the  most  remarkable  of  Humming  Birds,  though  more  dis- 
tinguished for  the  extraordinary  development  of  its  tail  feathers  than 
for  brilliancy  of  plumage,  is  the  Marvellous  Humming  Bird  (Loddigesia 
mirabilis),  of  Peru.  An  idea  of  the  form  of  the  tail  in  this  elegant  bird 
may  be  obtained  from  the  outline  figures  on  Plate  xxiii.  Its  coloration 
while  not  conspicuous  for  brilliancy  in  such  a  brilliant  coterie,  is  never- 
theless very  pretty :  Crown  azure-blue,  back  golden  green,  tail  violet- 
black,  and  lower  parts  pure  white,  with  a  gorget  of  emerald-green  bor- 
dered on  each  side  by  a  line  of  coppery  red. 

The  Topaz-throated  or  King  Humming  Birds  (genus  Topciza)  are 
among  the  largest  of  the  family  and  are  further  conspicuous  for  their 
elegant  form  and  brilliant  plumage.  There  are  two  species,  the  Crim- 
son Topaz  (T.pella),  of  Guiana  and  the  Lower  Amazons,  and  the  Fiery 
Topaz  (T.  pyra)  of  the  northern  tributaries  of  the  great  South  American 
river.  The  former  is  much  the  better  known  and  is  a  truly  magnifi- 
cent bird,  some  8J  inches  in  total  length,  although  some  3  inches  of 
this  are  taken  up  by  the  lengthened  caliper-like  tips  of  the  second  pair 
of  tail  feathers.  The  general  color  is  a  brilliant  metallic  crimson,  the 
whole  throat  of  the  most  glittering,  burnished  golden-yellow  or  topaz, 
changing  to  emerald-green,  encircled  by  velvety  black,  which  covers 
also  the  sides  and  top  of  the  head. 

The  Fire-tailed  or  Comet  Humming  Birds  (genus  Sappho)  also  include 
two  species,  belonging  to  l^eru,  Bolivia,  and  the  Argentine  liepublic. 
"  The  tails  of  the  males  blaze  with  the  radiance  of  flashes  of  flame, 
and  their  ruby  backs,  luminous  green  throats,  and  under  surface  pre- 
senta  toutensemble  unparalleled  in  the  range  of  ornithology,"*  while  Mr. 


•  D.  G.  Elliot,  in  Staudard  N.itural  History,  Birds,  p.  446. 
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Gonkl  says  that  the  two  species  generally  known  under  the  names  of 
tSappho*  and  Phaanj  are  par  excellence  the  most  gorgeous  of  birds  in  ex- 
istence, so  far  as  regards  the  coloring  of  their  tails;  and  well  do  tliese 
living  meteors  deserve  the  more  general  name  of  Comets^  The  tail  of 
these  birds  is  greatly  lengthened,  and,  when  spread  is  forked,  as  shown 
in  Fig.  4,  PL  xxi.  The  upper  surface  of  these  feathers  is  burnished  to 
a  degree  scarcely  to  be  equaled  by  any  art,  and  glows  with  a  refulgence 
not  surpassed  by  any  gem,  the  glorious  color  heightened  by  contrast 
with  the  bold  and  sharply  defined  velvety  black  tip  to  each  feather.  In 
the  Sappho  Comet  {S.  sparganura)  the  red  color  of  the  tail  and  rump  is 
of  au  orange-red  or  scarlet  hue,  while  in  the  Phaon  Comet  [S.phaon) 
the  color  is  the  loveliest  crimson  or  purple-red. 

Allied  to  the  Comet  Hummers  are  the  Sylph  Humming  Birds  (genus 
Cyanolesbia)^  the  tails  of  which  are  of  similar  form,  but  gloriously  blue 
and  green,  shaded  with  violet,  in  one  species,  splendid  gieen  in  another, 
and  with  black  centers  instead  of  tips.  (See  PI.  xxii.  Fig.  4.)  They 
inhabit  the  mountains  of  northern  and  western  South  America. 

So  far  as  the  coloration  of  the  head  alone  is  concerned,  no  other  Hum- 
ming Bird  equals  the  Ruby  and  Topaz  (Ghrysolampis  mo8chitti8)»  "It  is 
a  species,"  says  Mr.  Gould,  <<  which  plays  no  inconsiderable  part  as  an 
article  ot  trade;  for  it  is  the  one  par  excellence  of  which  thousauds 
are  annoally  sent  to  Europe  for  the  purpose  of  contributing  to  the 
decorations  of  the  drawing-rooms  of  the  wealthy,  for  the  manufacture 
of  artificial  flowers,  etc.;  and  well  suited  is  it  for  such  purposes,  its  rich 
ruby  and  topazlike  coloring  rendering  it  one  of  the  most  conspicuous 
and  beautiful  objects  imaginable. 

One  of  the  most  beautiful  of  Mexican  Humming  Birds  is  De  Bham's 
Garnet  {Lamprolaima  rhami).  It  is  a  large  species,  some  4J  inches  long; 
green  above;  throat,  metallic  solferino  or  garnet ;  breast,  rich  metallic 
violet  bine,  the  tail,  which  is  very  broad  and  slightly  forked,  being  of 
a  violet- black  hue. 

Scarcely  less  beautiful  and  considerably  exceeding  it  in  size  is  De 
Lattre's  Sabre- wing  {Campylopte^^m  hemileuctirnH)^  a  species  which  ex- 
tends from  northern  Mexico  nearly  to  the  Isthmus  of  Panama.  It  is  of 
a  uniform  rich  metallic  violet-blue  color ;  rump,  green;  and  the  tail, 
white  and  black  in  nearly  equal  proportion.  The  remarkable  structure 
of  the  wing  of  this  species,  which  is  about  the  same  as  in  the  genus 
Sphenoproctus^  is  shown  in  Fig.  22,  on  page  209,  which  represents  that 
of  S.pampa.  A  South  American  congener  of  this  species  is  the  Splen- 
did Sabre- wing  (0.  villavicencio),  which  has  the  crown  glittering  golden- 
green  changing  to  coppery-red ;  the  throat  and  breast,  glittering  blue; 
and  the  other  portions  chiefly  dark  green. 

Undoubtedly  the  most  brilliant  of  Central  American  Humming  Birds 
is  that  cnriously  local  species  which  is  confined  to  the  higher  slopes 

♦  Sapplto  aparganura  (Shaw).  t  Sappho  phaon  (Gould). 
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of  a  few  of  the  volcanic  peaks  in  Costa  Rica  and  7eragaa,  and  is  known 
as  the  Irazii  Humming  Bird  {Pantef^e  insignis).  In  this  the  crown  is 
rich  metallic  blue;  the  upper  parts  bronzy  green,  changing  to  blue  on 
the  upper  tail  coverts;  the  breast  is  also  blue,  but  the  whole  chest  and 
throat  are  of  the  most  glowing  hues,  commencing  with  golden  green 
exteriorly  and  passing  through  golden  yellow  into  orange  and  finally 
culminating  in  scarlet  in  the  center. 

The  Puff  legs  (genus  Eriocnemis)  are  beautiful  Humming  Birds  of 
medium  size,  which  have  the  legs  clothed  with  the  daintiest  muffs  or 
puffs  imaginable  of  cottony  or  downy  feathers,  white,  buff',  brown,  or 
black,  according  to  the  species.  Perhaps  the  finest  of  them  is  the 
Glowing  Puff-leg  {E.  vestita)^  whose  upper  tail  coverts  are  of  a  dazzling 
brilliancy  unsurpassed  and  seldom,  if  ever,  equaled  by  any  other  ob- 
ject in  nature.  Mr.  John  Gould,  the  celebrated  author  of  that  most 
magnificent  of  all  bird  books,  the  Monograph  of  the  Trochilidse,  says : 

Everyone  who,  for  the  first  time,  finds  liimself  in  front  of  the  compartment  of  my 
collection  in  which  this  species  is  placed,  gives  utterance  to  some  exclamation  ex- 
pressive of  the  admiration  excited  by  its  striking  beauty  and  glowworm-like  splen- 
dor of  its  upper  tail  coverts.  This  brilliancy  is  more  apparent  at  certain  hours  of  the 
day ;  for  instance,  it  is  more  beautiful  in  the  evening  after  sunset  than  at  midday, 
the  brilliancy  being  relieved  by  the  dark  hue  of  the  tail  feathers.  It  is  unquestion- 
ably one  of  the  fiuest  species  of  the  genus,  and  one  of  the  most  resplendent  of  the 
Trochilida*;  would  that  it  were  possible  for  me  to  even  faintly  depict  it!  But  no,  the 
most  finished  drawing  can  be  but  a  phantom  of  the  original,  and  it  is  only  by  an  exami- 
nation of  the  specimen  that  my  readers  can  form  any  adequate  idea  of  the  splendor 
and  beauty  of  this  gem ;  and  how  much  more  gorgeous  must  the  bird  appear  in  its 
native  wilds. 

These  are  the  mountain  valleys  of  Colombia. 

Even  more  beautiful,  in  the  writer's  opinion,  is  a  gloriously-colored 
Humming  Bird  found  in  eastern  Ecuador,  the  Panoplites  jardinii ;  for, 
while  the  gorgeous  coloring  of  the  Glowing  Puff-leg  is  mainly  confined 
to  a  limited  area,  that  of  Jardine's  Humming  Bird  embraces  its  entire 
body.  The  crown  and  lower  parts  are  richest  metallic  violet-blue ;  the 
sides  of  the  breast,  the  back,  and  the  rump,  bluish  emerald-green ;  and 
the  wing  coverts  golden  green.  It  is  the  excessive  refulgence  of  the 
two  shades  of  green,  however,  which  gives  the  plumage  of  this  bird 
such  a  splendid  brilliancy,  for,  in  certain  lights,  they  glow  with  more 
than  metallic  clearness,  while  the  deep,  velvety  black  of  the  nape  and 
the  snowy  white  of  the  tail  feathers  heightens  the  effect  by  their  strik- 
ing contrast.  **  The  accompanying  plate,''  says  Mr.  Gould,  "  is  in- 
tended to  represent  one  of  the  most  beautiful  of  the  Trochilidce  yet  dis- 
covered. Isay  intended,  for  whatever  success  may  have  attended  my 
attempts  to  convey  an  idea  of  the  beauty  of  these  living  gems,  I  must 
confess  that  the  means  at  my  command  are  utterly  inadequate  to  do 
justice  to  the  present  species,  whose  crown,  back,  shoulders,  and  chest 
sides  are  clothed  with  hues  of  metallic  blue  and  green  of  such  resplend- 
ant  brilliancy  that  it  is  quite  impossible  to  represent  them  on  paper." 
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Of  tbe  West  Indian  Humming  Birds  the  most  exquisite  is  Princess 
Helena's  Hammer  (Calypte  helenw),  of  Cuba.  This  is  perhaps  the  very 
smallest  of  birds,  being  even  less  than  the  Mellisuga  minimaj  of  Jamaica 
aud  Haiti,  which  has  hitherto  enjoyed  the  distinction  of  being  consid- 
ered the  smallest  of  existing  birds.  Princess  Helena's  Humming  Bird 
is  rich  metallic  blue  above  (a  very  unusual  color  in  this  family),  aud 
white  beueath,  the  entire  head,  including  the  gorget  with  its  ruft'like 
lateral  projections,  being  the  most  beautiful  metallic  rosered  or  crimson. 

A  much  larger  species  belonging  to  the  Lesser  Antilles,  the  Purple 
Garib  (Eulampis  jugularis),  however,  contests  the  claim  of  the  little 
Cuban  gem  to  be  considered  the  most  richly  colored  of  Antillean  Hum- 
mers. The  Purple  Carib  has  the  upper  parts  velvety  black,  except  the 
wings  and  upper  tail-coverts,  which  are  of  a  burnished  bluish  green  hue, 
while  the  throat  and  breast  are  of  a  rich  garnet-purple. 

The  most  remarkable,  however,  of  West  Indian  Humming  Birds  is 
the  Long-tailed  Hummer  {Aithuras  polylmua),  which  Mr.  Gosse  styles 
*'thegem  of  Jamaican  Ornithology,"  adding  that  '' its  slender  form, 
velvet  crest,  emerald  bosom,  and  lengthened  tail  plumes  render  it  one 
of  the  most  elegant  even  of  this  most  brilliant  family." 

A  truly  noble  Humming  Bird  is  the  Mountain  Nymph  {Oreonympha 
nohilis),  of  the  Peruvian  highlands,  a  bird  approaching  the  Giant  Hum- 
mer (FaUigona  gigas)  in  size,  but  otherwise  not  to  be  compared  with 
that  somberly  clad  species.  The  Mountain  Nymph  is  about  7  inches 
in  length,  of  which  about  half  is  taken  by  the  deeply  forked  but  broad- 
feathered  tail.  The  forehead  and  side  of  the  head  are  black,  the  rest 
of  the  head  dark  blue ;  the  throat  is  metallic  emerald  green,  the  lower 
X)ortion  ornalnented  by  a  beard-like  tuft  of  lengthened  feathers  of  a 
rich  metallic  reddish  purple.  The  upper  parts  of  the  body  are  bronzy, 
the  lower  parts  white. 

The  most  elaborately  decorated  Humming  Birds  belong  to  the  group 
known  as  Coquettes  (genera  Lophornis  and  Polemistria)^  on  account  of 
their  frilled,  ruffled,  and  bespangled  plumage,  their  ornamentations 
being  confined  to  the  head  or  neck.  There  are  about  ten  species  (of 
which  all  but  three  occur  only  south  of  the  Isthmus  of  Panama),  the 
most  beautiful  of  which  is  perhaps  the  Frilled  Coquette  (L.  magnijicus) 
of  Brazil.  In  this  there  is  a  fan-like  ruff  or  frill  on  each  side  of  the 
neck,  of  snowy  white,  but  each  feather  tipped  with  a  crescent-shaped 
bar  of  glitering  green;  the  crest,  of  pointed  feathers,  is  rich  chestnut 
or  rufous,  while  the  throat  and  forehead  are  emerald  green. 

Hardly  so  beautiful  but  more  curiously  adorned  is  Princess  Helena's 
Coquette  (L.  helence),  of  Mexico  and  Central  America.  In  this  the 
lapwing-like  crest  is  dark  green,  the  throat  glittering  green  set  in  a 
black  border;  from  each  side  of  the  occiput  spring  three  long  hair-like 
black  plumes,  while  on  each  side  of  the  neck  is  a  tuft  or  ruff  of  black 
feathers  streaked  with  buff. 

The  Adorable  Coquette  (L.  adorabilis)  inhabits  parts  of  Costa  Rica 
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aDd  Yeragna.  It  has  the  forehead  dull  ruby  red  or  copper  color ;  the 
very  pointed  crest  snow  white,  and  a  tuft  of  pointed  feathers  on  each 
side  of  the  head  greenish  bhick. 

The  Spangled  Coquette  {L.  stictolophtLs)  has  a  very  conspicuous,  al- 
most fan-shaped  crest  of  a  bright  rufous  ^^lor,  dotted  or  spangled  with 
emerald  green. 

The  Frilled  Coquette  (L.  ornatus)  has  the  forehead  and  throat  rich 
metallic  green  ;  the  crest  of  pointed  feathers,  chestnut ;  from  each  side 
of  the  neck  project  lengthened  narrow  feathers  of  a  rufous  color,  each 
with  an  expanded  tip  of  metallic  green. 

The  Coquette  Humming  Birds  are  all  of  small  size,  most  of  them 
less  than  3  inches  long,  and  none  of  them  much  over  that  length,  and, 
together  with  the  genera  Popelairia  and  IHsctira^  constitute  a  strongly 
marked  group  or  section  of  the  family,  strikingly  characterized  by  the 
presence,  in  both  sexes,  of  a  distinct  band  of  white  or  buflf  across  the 
rump,  a  feature  wanting  in  all  other  genera. 

The  Sun-gem  {Heliactin  cornuta),  of  Brazil,  is  one  of  the  most  curious 
as  well  as  beautiful  of  Humming  Birds,  and  is  furthermore  unique  in 
both  form  and  plumage.  The  tail  is  long  and  wedge  shaped,  and  the 
head  is  ornamented  by  a  flattened  tuft  of  broad  imbricated  feathers 
springing  from  each  side  of  the  occiput,  the  color  of  these  tufts  being 
a  glowing  metallic  scarlet,  passing  into  golden  yellow  at  the  tips.  Tlie 
forehead  and  crown  are  shining  greenish  blue,  the  throat  velvety  black, 
the  rest  of  the  under  parts  mostly  white,  and  the  upper  parts  bronzy 
green, — certainly  not  a  very  extraordinary  coloration  for  a  Humming 
Bird;  but,  in  the  flattened  head-tufts  mentioned,  there  seems  to  be 
concentrated  enough  splendor  of  color  to  make  up  for  the  absence  of 
brilliancy  from  the  rest  of  the  plumage,  and  quite  justifying  the  name 
which  has  been  given  the  bird. 

In  the  mountains  of  Yeragua  and  Costa  Rica  dwell  two  little  Hum- 
ming Birds  called  *'  Snow-caps"  (genus  Microchera)^  which  are  altogether 
unlike  any  others  in  their  coloration.  The  whole  top  of  the  head  is 
snow  white,  while  the  rest  of  the  plumage  is  rich  plum  purple  (in  M. 
parvirostris)  or  blue-black  (M.  albocoronata).  This  coloration  is  remark- 
able for  its  chaste  simplicity,  and  the  little  creatures  which  wear  it, 
hardly  half  as  big  as  our  Ruby-throat  {Trochiltt8  colubris)^  are  certainly 
unique  in  their  dainty  loveliness. 

HUMMING  BIRDS  OF    THE  UNITED  STATES. 

Within  the  borders  of  the  United  States  only  seventeen  species  of 
Humming  Birds  have  been  found,  and  of  this  number  only  seven  can 
be  considered  as  properly  belonging  to  our  country,  their  breeding 
range  being  chiefly  or  entirely  within  our  limits.  These  are  the  Ruby- 
throated  Humming  Bird  {Trochilus  colubrU)^  Black-chinned  Humming 
Bird(T.  alexandri)^  Anna  Humming  Bird  (Galypte  anna)^  Broad-tailed 
Humming  Bird  (Selasphorus  platycercus)^  Rufous  Humming  Bird  (<8f. 
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rufuit)y  Allen's  HamiriiDg  Bird  (&  alleni),  and  Calliope  Huuuuiug  Bird 
{Stellula  calliope).  Of  the  remainder  six  are  Mexican  species,  barely 
crossing  our  border,  as  follows :  Ki  voli  Ilnmming  Bird  (Eugenes  fulgem)^ 
Blne-tbroated  Hamming  Bird  {Coeligena  clemenciw),  Lucifer  Humming 
Bird  (Calothorax  lucifer)^  Rie0er's  Humming  Bird  {Amaziliafuseicau- 
dato),*  Bufif-bellied  Humming  Bird  {A.  cerviniventris),  and  Circe  Hum- 
ming Bird  (lache  latirostris).  One  species,  Costa's  Humming  Bird  (Ca- 
lypte  cost€e)^  is  common  to  southern  California,  Lower  California,  and 
western  Mexico;  another,  Xantus's  Humming  Bird  {Basilinna  xantusi), 
is  peculiar  to  LowerCalifornia,  and  therefore  not  belonging  to  the  United 
States  as  politically  bounded.  The  two  remaining  species  are  of  uncer- 
tain range,  one  of  them,  the  Violet-throated  Hnmming  Bird  {Trochilua 
tnolajugulum)j  being  known  from  a  single  specimen  obtained  in  southern 
California,  and  the  other,  Floresi's  Hamming  Bird  {Selasphortis  floresii), 
having  been  obtained  at  two  widely  separated  points,  Bolanos,  Mexico, 
and  San  Francisco,  California,  and  only  one  specimen  at  each  place. 
The  species  first  mentioned  above  is  the  only  one  that  belongs  to  the 
extensive  region  east  of  the  Rocky  Mountains,  even  semi-tropical  Flor- 
ida having  hitherto  failed  to  produce  a  single  additional  species,  even 
as  a  straggler  or  accidental  wanderer  from  more  southern  lands.  It  is 
tme  that  Mr.  Audubon  described  and  figured  in  his  great  work  a  species 
which  he  called  the  Mango  Humming  Bird  {Trochilus  mango)^  from  a 
specimen  given  him  by  Dr.  Bach  man,  said  to  have  been  captured  at  Key 
West,  Florida;  but  the  speciest  proves  to  be  not  even  a  West  Indian  one, 
but  belongs  to  Brazil  and  other  parts  of  South  America,  and  possibly 
was  not  found  at  Key  West,  as  alleged.  Another  South  American  Hum- 
mer, the  Tobago  Humming  Bird  (Agyrtria  tobaci)  has  been  recorded  as 
North  American  on  the  strength  of  the  alleged  capture  of  a  specimen  at 
Cambridge,  Massachusetts;  but,  while  the  identification  is  correct, 
there  is  circumstantial  evidence  that  the  specimen  was  accid(>ntally  or 
carelessly  substituted  for  an  example  of  the  common  Ruby-throat  in  the 
shop  of  the  taxdermist  who  mounted  it. 

Of  the  seventeen  kinds  of  Humming  Birds  which  occur  within  the 
limits  of  the  (Tnited  States  decidedly  the  finest  species  is  that  known 
as  the  Bivoli  Humming  Bird  (Eugenes  fulgens),  a  bird  of  the  Mexican 
table-lands,  but  occurring  also  in  southern  Arizona.  This  fine  hummer 
is  nearly  6  inches  in  length,  being  with  one  exception]:  much  the  largest 
in  our  list.  The  male  has  the  top  of  the  head  rich  metallic  violet,  the 
throat  brilliant  emerald-green,  contrasted  very  abruptly  with  the  deep 


'This  species  oecnrs  throaghont  Central  America,  from  uortheaateni  Mexico  sonih- 
wardy  and  also  in  northwestern  South  America  as  far  as  Ecuador. 

tXhe  specimen  in  question  is  now  in  the  National  Museum  collectioni  having heen 
given  to  Professor  Baird  by  Mr.  Andnbon.  It  is  not  an  example  of  the  true  Mango 
Hnmming  Bird  (LampomtJt  mango),  which  is  a  Jamaican  species,  but  belongs  to  the 
species  known  as  Z.  violicauda  (Bodd.). 

I  The  Blue-throated  Humming  Bird  (Coeligena  clemenci(B)t  inhabiting  the  same 
region,  is  aboat  the  same  size. 
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black  of  the  breast,  while  the  upper  parts  are  dark  bronzy  green. 
These  various  hues  are  so  arranged  or  contrasted  that  only  one  of  them 
can  be  seen  at  once,  every  change  in  the  bird's  position  bringing  a 
different  color  into  view.  The  most  brilliantly  colored  of  cor  Hamming 
Birds  are  species  of  the  genera  Calypte  and  Selaspharus,  the  former 
having  two  and  the  latter  four  species  within  our  limits,  all  of  them 
belonging  to  the  western  portion  of  the  country. 

The  males  of  the  species  of  Calypte  have  the  whole  top  of  the  head 
of  the  same  brilliantly  metallic  hue  as  the  gorget,  in  which  respect  they 
differ  from  all  other  of  our  hummers  excepting  the  Selaaphorua  floresii^ 
which  is  possibly  a  hybrid  between  Calypte  anna  and  Selasphorus  rufus 
or  8.  alleni.  In  Anna's  Humming  Bird(C  anna)  the  crown  and  gorget 
are  of  a  richly  burnished  crimson,  changing  to  purple  or  even  bluish  in 
certain  lights.  Costa's  Humming  Bird  (C  oostw)  is  a  much  smaller 
si)ecie8,  and  has  the  lateral  feathers  of  the  gorget  much  elongated,  the 
gorget  and  crown  lieing  of  the  richest  violet,  changing  to  purple,  blue, 
and  even  green. 

The  Rufous  Humming  Bird  {Selasphorus  rufus)  and  Allen's  Hum- 
ming Bird  (S.  alleni)  have  the  garget  of  a  surpassingly  vivid  fiery  red 
or  metallic  scarlet,  changing  to  crimson,  golden,  and  even  brassy-green, 
according  to  the  direction  of  the  light,  gr  glowing  like  a  live  coal  when 
viewed  from  a  certain  direction.  So  far  as  lumage  is  concerned  these 
two  species  are  very  much  alike,  but  8.  rufus  has  the  upper  parts  deep 
rufous  or  brick-color,  tinged  with  green  on  the  back,  whereas  S,  alleni 
is  almost  entirely  green  above.  The  Broad-tailed  Humming  Bird  {S. 
platycercus)  is  larger  than  either  of  the  preceding  species,  and  has  the 
gorget  soft  solferino-pink,  with  its  lateral  feathers  not  elongated — those 
of  the  other  two  being  conspicuously  lengthened,  as  in  the  species 
of  Calypte.  The  remaining  North  American  species  of  Selasphorusj 
Floresi's  Humming  Bird,  has  not  only  the  gorget,  with  its  elongated 
lateral  feathers,  vivid  metallic  scarlet,  but  the  whole  top  of  the  head 
also ;  otherwise,  it  resembles  most  in  color  the  8.  alleni.  It  is  one  of 
the  rarest  of  humming  birds,  only  two  examples  having  been  met  with, 
one  of  them  near  Bolanos,  in  Mexico,  the  other  near  Sau  Francisco, 
California. 

The  Lucifer  Humming  Bird  {Calothorax  lucifer)  has  the  deeply -forked 
gorget  of  a  vivid  violet-purple,  changing  to  reddish-purple  or  blue,  ac- 
cording to  the  light.  It  is  the  only  one  of  our  North  American  species 
having  a  curved  bill. 

The  Calliope  Humming  Bird  (Stellula  calliope)  differs  from  all  others 
in  having  the  feathers  of  the  ruff  narrowed  and  strongly  individualized, 
each  being  snow-white  for  the  basal  portion  and  metallic  purple  at  the 
tip. 

The  three  species  of  the  genus  Trochilus  differ  conspicuously  from  one 
another  in  the  color  of  the  gorget.  In  the  Ruby-throat  (T.  colubris)  its 
color  is,  as  the  name  indicates,  a  glowing  ruby-red.    In  the  Black- 
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chinned  Humming  Bird  (T.  alexandri)  it  is  velvet-black  for  the  apper 
Lalf  and  metallic  violet,  changing  to  bine,  on  the  lower.  In  the  Violet- 
throated  Humming  Bird  (T.  violajugulum)^  a  species  so  rare  that  hvXA 
single  specimea  has  been  obtained,  it  is  lilac-purple. 

We  have  now  exhausted  the  list  of  North  American  Humming  Birds, 
the  males  of  which  are  adorned  with  true  gorgets,  and  have  come  to  a 
small  group  of  species  which  are  not  only  characterized  by  the  absence 
of  this  ornament  (though  the  throat  is  brilliantly  colored  in  them  all) 
bat  also  by  the  form  of  the  bill,  which  is  much  broader,  with  the  nasal 
valves  wholly  unfeathered  and  somewhat  swollen,  the  color  of  the  bill, 
in  life,  being  reddish  (sometimes  deep  red)  with  a  dusky  tip,  whereas 
in  all  the  other  North  American  hummers  the  bill  is  entirely  or  mainly 
black.  Of  this  group  there  are  three  species  known  to  cross  the  Mex- 
ican boundary  into  the  southern  parts  of  Texas  and  Arizona,  while  an- 
other ia  x>eculiar  to  Lower  California.  The  latter  is  Xantus's  Humming 
Bird  (Rasilinna  xantrm)^  the  only  known  congener  of  which  is  the  White- 
eared  Humming  Bird  ( B.  leucotis)  of  the  Mexican  highlands.  The  male 
of  Xantus's  Humming  Bird  has  the  forehead  dark  blue,  the  chin  and  a 
broad  stripe  beneath  the  eye  velvety  black,  the  throat  and  chest  bril- 
liant emerald  green,  and  the  tail  chestnut.  Behind  the  eye  is  a  broad 
white  streak.  Its  Mexican  relative  is  very  similar,  but  differs  in  the 
color  of  the  tail,  which  is  blackish  with  the  middle  feathers  greenish 
bronze,  and  in  the  forehead  being  much  brighter  blue. 

The  Circe  Humming  Bird  {lache  latiroattis)  belongs  to  western  Mex- 
ico, but  occurs  just  beyond  the  border  in  Arizona.  The  male  is  bronzy 
green  above,  the  under  parts  brilliant  green,  changing  to  sapphire-blue 
on  the  throat,  the  under- tail  coverts  white. 

The  remaining  two  species  occur  in  the  lower  Bio  Grande  Valley  of 
Texas  and  belong  to  the  genus  Amazilia,  They  agree  in  being  bronzy 
green  above,  the  tail  rufous  or  chestnut  (with  feathers  margined  at  tips 
with  bronzy),  and  in  being  brilliant  green  below,  changing  to  brownish 
or  buffy  posteriorly.  Reiffer's  Humming  Bird  (A.  fuscicaudata)  has  the 
belly  and  flanks  brownish  gra}",  under  tail  coverts  deep  cinnamon,  and 
upper  tail  coverts  chestnut.  The  Buff-bellied  Humming  Bird  (A,  cer- 
viniventris)  differs  in  having  the  belly,  flanks,  and  under  tail  coverts 
pale  cinnamon  or  bufl',  and  the  upper  tail  coverts  chiefly  green  or 
bronzy. 

The  following '<  key "  is  intended  to  facilitate  the  identification  of 
genera  merely,  and  excludes  very  numerous  forms  not  found  within  the 
geographical  limits  indicated  above,  though  those  of  contiguous  terri- 
tory are  included.  The  <^  key''  is  essentially  the  same  as  that  on  pages 
303  to  309  of  the  author's  '<  Manual  of  North  American  Birds"  *  modi- 
fied, however,  to  better  adapt  it  to  the  present  work. 

*  A  Manual  of  North  Ainericaa  Birds,  by  Robert  Ridgway.  lUastrated  by  464  out- 
line drawings  of  the  generic  characters.  Philadelphia  :  J.  B.  Lippincott  Company, 
1887.  Royal  octavo,  pp.  i-xi,  l-GU,  pll.  i-cxxiv.  Frontispiece  (portrait  of  Prof. 
Spencer  F.  Baird),  and  memorial  leaf. 
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EST  TO  THE  GENERA  OF  HUMMING  BIRDS  OOOURRING  IN  THE  UNITED  STATES, 
MEXICO,   CUBA,  AND  THE  BAHAMAS. 

aK  Anterior  toes  united  for  basal  half;  bill  much  compressed  (except  at  base),  about 
two-thirds  as  long  as  wing,  decidedly  arched ;  tail  graduated,  the  middle  pair  of 
feathers  much  longer  than  the  others,  all  tipped  with  white  or  bufif ;  plumage  very 
dull,  almost  devoid  of  metallic  colors.  (Subfamily  rhaethornithincB) . .  Phaeihomia.  * 
a*,  Auterior  toes  all  cleft  to  the  base ;  bill  never  much  compressed  (usually  broader 
than  deep),  less  than  two-thirds  as  long  as  the  wing  (except  in  Calothorax  and 
some  species  of  Dorioha)^  usually  nearly  straight  (distinctly  curved  only  in 
Campylopteru8j  Lampomia,  Calothorax,  and  some  species  of  Doricha) ;  tail  variable 
inform,  but  if  graduated  the  middle  pair  of  feathers  neither  elongated  nor  white 
tipped.     (Subfamily  TrochilincB.) 

b^.  Inner  webs  of  two  outer  tail-feathers  white,  except  at  end Euphenisa.i 

b*.  Inner  webs  of  two  outer  tail-feathers  without  white,  except  sometimes  at  tip. 
c*.  Exposed  culmen  not  more  than  45;  tail  even,  two-thirds  as  long  as  wing,  the 

latter  1.75-2.00c AbHllia.t 

c*.  Exposed  culmen  decidedly  more  than  .45. 
dK  Tail  nearly  as  long  as  wing,   wedge-shaped,  with  feathers   broad   and 
rounded  at  tips;  shafts  of  three  outer  quills  much  (sometimes  enormonsly ) 

thickened ;  wing  about  2.60 « Sphew^proctus.^ 

tP,  Tail  much  shorter  than  wing;  if  wedge-shaped,  the  feathers  narrow  and 
pointed  at  ends. 
e^  Exposed  culmen  less  than  one-fonrth  as  long  as  wing ;  qnills  and  second- 
aries rufous,  with  darker  tips  or  terminal  margins Lamprolaima,^ 

e^.  Exposed  culmen  more  than  one-fourth  as  long  as  wing. 
/^  Exposed  culmen  one-half  as  long  as  wing,  or  longer. 

gK  Wing  2.20  or  more ;  tail  rounded,   the  feathers  broad ;  bill   long, 
stout,  and  straight,  nearly  as  long  as  tail ;  outer  tail-feathers  tipped 

with  white  in  both  sexes: Floricola.% 

^.  Wing  less  than  2.00  (1.30-1.70) ;  tail  forked  in  males,  double- rounded 
in  females ;  bill  slender,  curved  (except  in  two  or  three  species  of 
Dorieha) ;  outer  tail-feathers  tipped  with  white  only  in  females. 
h^.  Tail  shorter  than  wing  or  exposed  culmen,  the  feathers  pointed  in 

adult  males Calothorax, 

(P.  358.) 

h\  Tail  longer  than  wing,  or  else  longer  than  exposed  culmen,  the 

feathers  not  pointed  in  either  sex Doricha,* 

*  Fhaeihoruis  Swains.,  Zool.  Jour.  1827,  357.  Type  Trochilua  iupercilioauB  Linn. 
(Two  species  from  southern  Mexico  southward,  and  numerous  species  in  South 
America.) 

t  EupheruM  Gould,  Mon.  Troch.  pt.  xiv.  1857.  Type,  Omismya  eximia  Delattr. 
(One  species  in  southern  Mexico,  another  in  Guatemala,  a  third  in  Costa  Rica  and 
Veragua.) 

I  AbeilUa  Bonap.,  Consp.  i,  1850,  79.  Type,  Omismya  abeillei  Delattr.  (One  spe- 
cies in  southern  Mexico  and  Central  America.) 

$  Sphenoproctus  Cab.  and  Hein.,  Mns.  Hein.  in.  1860,  11.  Type,  Omismya  pampa 
Less.    (One  species  in  southern  Mexico,  another  in  Guatemala.) 

II  Lamprolaima  Reich.,  Aufz.  der  Colib.  1853,  9.  Type  Omismya  rhami  Less.  (One 
species  in  highlands  of  Mexico  and  Guatemala.  The  male  has  the  throat  purplish 
red,  the  other  under  parts  rich  purplish  blue. 

^Florioola  Elliot,  Class,  and  Synop.  Troch.,  Sept.  1878,  82.  Type,  Trochilus  longi- 
roatris  Vieill.  (Two  species  inhabiting  pine  forests  of  Mexican  highlands,  another 
in  Guatemala,  two  or  three  others  in  mountains  of  northern  South  America.) 
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p.  Exposed  calrnen  less  than  half  as  lon^  as  wing. 

j7>.  Tail  2.*^5  or  more,  rounded,  feathers  very  broad  the  three  outermost 
broadly  tipped  with  white  in  both  sexes ;  shafts  of  three  oater  qaills 

very  strong,  often  enormously  thickened Campy/op^iM.t 

t.  Tail  less  than  2.S25. 
A'.    Tail  more  than  three-fourths  as  long  as  wing;  forked  for  more 
than  one- fourth  its  length,  the  feathers  broad  and  rounded  at 
tips ;  adult  males  wholly  bright  green  beneath,  the  tail  blue- 
black  or  bronze- black. 
i>.    Middle  tail-feathers  blue-black,  like  the  rest  (tipped  with  dull 
grayish  in  the  Mexican  species) ;  females  and  young  males 
with  outer  tail-feathers  grayish  white  or  pale  grayish  at  tip 

and  base,  blno-black  in  middle  portion CMarostUbon.t 

%'.  Middle  tail-feathers  bronzy ;  females  and  young  males  without 

grayish  base  or  tip  to  outer  tjiil -feathers Sporadinus.^ 

h'.  Tail  less  than  three-fourths  as  long  as  wing,  variously  shaped,  but 

never  forked  for  more  than  one  fourth  its  length ;  adult  males 

never  entirely  green  beneath. 

f .  Lower  parts  white,  the  sides  sometimes  green  or  spotted  with 

green ;  sexes  alike. 

f.  Exposed  cnlmen  decidedly  more  than  half  as  long  as  tail;  top  of 

head  usually  metallic  blue  or  violet Uranamitra,}li 

jK  Exposed  culmen  not  more  than  half  as  long  as  tail ;  top  of  head 

never  blue  or  violet Agyrliia.^ 

i'.  Lower  parts  never  pure  white. 
f.  Tail  bright  bluish  green  or  greenish  blue,  crossed  near  end  by 

a  broad  band  of  blue-black .Petasophora.'* 

f.  Tail  not  bright  bluish  green,  etc. 

kK  Feathering  of  forehead  extended  forward  as  far  as  anterior 
end  of  nostrils  and  partly  or  entirely  covering  the  scale  over 
the  nostrils. 


•  Doricha  Reich.,  Aufz.  der  Colib.  1853  12.  Type,  Trochilus  enicurus  Vikh.l.  (One 
Mexican,  one  Guatemalan,  oue  Costa  Ricau,  and  two  Bahaman  species.) 

t  CampylopterM  Swains.,  Zool.  Jour.  1H26,  328.  Type,  Trochilus  largipennis  Bodd. 
(Oue  Mexican  species — a  splendid  bird  -one  peculiar  to  Guatemala,  and  several  in 
northern  South  America.  The  first,  C.  hemileucurus  (Light.),  is  the  largest  humming 
bird  found  north  of  the  Isthmus  of  Panama,  being  nearly  6  inches  in  length.  It  is 
very  possibly  the  species  to  which  Dr.  R.  W.  Shufeldt,  U.  S.  A.,  refers  in  a  letter  dated 
June  9,  l.Sd6,  as  having  been  seen  by  him  the  day  before,  near  Fort  Wingate,  New 
Mexico,  and  which  he  described  as  being  *^  fully  large  enough  for  Etigenesfulgenaf  and 
whirred  like  an  old  quail.'') 

t  ChlorostUbon  Gould,  Mon.  Troch,  pt.  v,  1853.  Type,  Trochilus pucherani  Boukc. 
and  MULS.  (Three  species  in  Mexico,  one  in  Porto  Rico,  and  about  six  in  South 
America. ) 

^  Sporadinus  Bonap.,  Rev.  et  Mag.  Zool.  1854,  255.  Type,  Trochilus  ricoordi  Gerv. 
(One  species  in  Haiti,  one  in  Cuba  aud  Bahamas,  aud  apparently  one  peculiar  to  Ba- 
hamas.) 

11  Uranomitra  Reich.,  Aufz.  der  Colib.  185.3,  10.  Type,  Trochilus  francio!  BouRC.  and 
MrLS.    (Four  species  in  Mexico,  one  in  Honduras,  one  in  Colombia,  and  one  in  Peru.) 

5  Agyrtria  Reich. f  Troch.  Enum.  1855,  7.  Type,  Trochilus  hrerirostria  Less.  (Two 
Mexican  and  numerous  South  Americau  species  ;  some  of  the  latter  with  lower  parts 
mostly  green  ;  oue  of  the  former,  with  buffy  or  rufous  belly  and  flanks.) 

**  Petasophora  GnA.Yfh\8t  Gen.  B.  1840,13.  Type,  Trochilus  serrirostris  ViEiLh. 
(Oue  species  in  Mexico  and  Guatemala,  several  in  Central  and  South  America.) 
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IK  Wing  more  than  2.40;    adult  males  witbout   a  brilliant 
gorget,  or  else  the  latter  neither  red,  purple,  nor  Tiolet. 
m'.  Tail  partly  rich  chestnut, glossed  with  bright  purple; 

bill  rather  distinctly  curved Lampomis,  * 

m^  Tail  without  chestnut  or  bright  purple;  bill  straighL 
n'.  Tail  wholly  (male)  or  partly  (female)  greenish  bronze* 

Eagmes,    (P.  319.) 

n«.  Tail  wholly  or  chiefly  black Cwligena.    (P.  323.) 

^^  Wing  less  than  2.25 ;  adult  males  with  a  brilliant  gorget  of 
metallic  red,  purple,  or  violet, 
m'.  Middle  tail  feathers  narrower  near  end  than  at  base. 
n>.  Exposed  ctilmen  0.60  or  more ;  outer  tail  feathers  tip- 
ped with  white  only  in  females. 
o>.  Outer  tail  feather  not  decidedly  shorter  than  middle 
pair,  and   not  conspicuously  narrower  than   the 
next;   adult  males  with  six  innermost  quills  ab- 
ruptly much  smaller  and  narrower  than  the  rest. 

TrochilM.    (P.  325.) 

o^.  Outer  tail  feather  decidedly  shorter  than  the  middle 

pair  and  abruptly  narrower  than  the  next  (except 

in  C.  h^ilence) ;   adult  males  with  innermost  quills 

normal. 

pK  Tail  without  any  rufous;  adult  males  with  tail 

forked  (but  feathers  not  pointed)  and  top  of  head 

brilliantly  metallic,  like  gorget.  Ca/yp^e.  (P.  33:). ) 

p^.  Tail  partly  rufous,  more  or  less  graduated,  in  both 

sexes;  adult  males  with  top  of  head  greenish  or 

bronzy,  totally  unlike  gorget  (except  in  S,  flo- 

rem) Selasphorus,     (P.  3311.) 

n'^.  Exposed  culmen  not  more  than  0.50 ;  outer  t«ail  feathers 

tipped  with  white  in  both  sexes Atthia.    (P.  379.) 

??(-.  Middle  tail  feathers  broader  near  end  than  toward  base. 

^  Stellula.    (P.  354.) 

k'.  Feathering  of  forehead  scarcely  extending  beyond  posterior 

portion  of  nostrils,  the  scale  over  latter  therefore  naked  fur 

the  greater  part  at  least;  bill  very  broad  at  base. 

V.  Tail  blue-black  in  male,  deeply  emargiuated,  the  middle 

feathers  tipped  with  dnll  grayish ;  in  female  shallowly 

emargiuate,   green   basally,   blue-black  terminally,  the 

outer  feathers  tipped  with  grayish  white;  adult  males 

metallic  green  beneath,  the  throat  bluish. 

lache.     (P.  371.) 
P,  Tail  not  blue-black,  etc. 
m^.  Exposed  culmen  more  than  half  as  long  as  tail. 
uK  Tail  rufous  or  chestnut,  the  feathers  usually  with  dusky 

or  bronzy  terminal  margins Atnazilia,    (P.  362. ) 

h'.  Tail  dull  greenish,  with  dusky  subterminal  band  (ex- 
cept on  middle  feathers),  the  outer  feathers  tipped 
with  dull,  light  grayish  brown  ;  plumage  in  gen- 
eral   very  dull,  the  lower    parts   dull  brownish 

gray PhceoptUaJ 

m-.  Exposed  culmen  not  more  tbau  half  as  long  as  tail. 

Basili  nu.     (P.  3  8.) 


•  Lampornia  Swains.,  Zool.  Jour.  iii.  1827,  358.  Type,  Trochilaa  mango  Linn. 
(Oue  Mexican,  several  West  Indian,  and  several  South  American  specie-s.) 

t  Pkceoptila  Gould,  lutr.  Mon.  Troch.  Oct.  ed.,  1861,  169.  Type,  CyanomyUi  (f)  «or- 
dida  Gould.     (The  single  known  species  peculiar  to  Mexico.) 
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In  order  to  render  the  present  work  more  useful  to  those  who  wish 
'    to  kuow  more  about  the  Humming  Birds  of  our  country,  the  principal 
i$ynonymy,  a  description,  and  a  brief  account  of  the  habits  of  each 
species  (so  far  as  known),  is  given  in  the  following  pages. 

Qenus  EUGBNES  Gould. 

Eugenes  Gould,  Mod.  Troch.  pt.xii,  1856;  Introd.  Tioch.  Oct.  ©d.,  1861, 57.    Type, 
f  Drochilus  fulgetu  Swains. 

Genbbig  characters. — ^Tail  less  than  two-thirds  as  long  as  wing, 
slightly  forked  or  emarginated;  bill  straight,  more  than  one-third  as 
long  as  the  wing  and  about  half  as  long  as  the  longest  tail  feathers. 
Sixe,  large  (total  length,  4.50  inches  or  more;  wing,  2.90-3.10). 

Adult  males  with  top  of  head  rich  metallic  violet  or  violet-blue,  the 
chin  and  throat  brilliant  emerald-green  or  light  bluish  green;  upper 

j  parts  dark  bronzy  green;  lower  parts  (except  throat  and  lower  tail- 
coverts)  plain  dusky  greenish  or  dull  bronzy;  lower  tail-coverts  paler 
greenish  or  bronzy,  bordered  with  paler.  Adult  females  with  top  of 
bead  dull  brownish  gray  or  grayish  brown,  rest  of  upper  parts  bronzy 
green;  lower  parts  pale  brownihih  gray,  the  sides  and  flanks  tinged 
with  green ;  a  small  white  postocular  spot. 

I  There  are  only  two  species  known  of  this  genus,  one  {U,  fulgens)  in- 
habiting the  highlands  of  Guatemala  and  Mexico,  north  to  southern 
Arizona,  the  other  (E.  spectabilis)  the  elevated  portions  of  Gosta  iiica. 
They  may  be  distinguished  by  the  following  characters: 

a'.  Adult  male:  Breast  very  dark  bronzy  green,  appearing  nearly  black  in  some  lights. 
Adult  female:  Outer  tail-featbers  very  broadly  (for  about  .35-.45)  tipped  with 
pale  gray  or  dull  grayish  white.  Exposed  culmen  1.15.  Young:  Similar  to 
adult  female,  but  feathers  of  upper  parts  bordered  terminally  with  pale  huffy. 
Hah.    Highlands  of  Mexico  and  Guatemala,  north  to  southeru  Arizona. 

E.  fulgens  (Swains).    BivoH  Humming  Bird.    (P.  319. ) 

a^  Adult  male:  Breast  dull  bronzy,  or  bronzy  green,  Ihe  feathers  dull  brownish  gray 
immediately  beneath  surface ;  lower  tail-coverts  green,  margined  with  pale 
bnffy.  Adult  female:  Outer  tail-feathers  more  narrowly  (for  about  .20-.25) 
tipped  with  darker  brownish  crray;  exposed  culmeu  1.40-1.50.  Hab.  High- 
lands of  Costa  Rica.     E.  spectabilis  {JjAWR).    Admirable  Humming  Bird.* 

RivoLi  Humming  Bird.    Eugenes  fulgens  (Swains). 

(Plate  XXXV.) 

Trochilus  fulgens  Swains.  Phil.  Mag.  i,  1827,  441. 

Eugenes  fulgens  Gould,  Mon.  Troch.  pt.  xii,  1856,  pi.  7;   vol.  ii,  1861,  pi.  59. 

— Hbnshaw,  Am.  Nat.  1874,  241  (Camp  Grant,  Arizona);  Zool.  Wheeler's 

Surv.  1875,  379. 
Refulgent  Humming  Bird. 
L'Eugene  de  Rivoli  (Mulsant  and  Verreaux). 
Chupamirto  verde  montero  (Puebla  ;  Prof.  F.  Ferrari-Perkz). 
Cbupamirto  real  de  peoho  verde  y  cabeza  azul  (D'Oca). 


*  Helumaster  spectabilis  Lawr.,  Ann.  Lye.  N.  Y.  viii.  1867,  472.     Eugenes  spectabilis 
MULS.,  Hist.  Nat.  Ois.  Mouch.  ii.,  1876,  215. 
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Range. — Table-lauds  of  Guatemala  and  Mexico;  north  to  southern 
Arizona. 

Sp.  Ohab. — Adult  male  with  crown  rich  royal  purple  or  hyacinth- 
blue,  throat  glittering  emerald-green,  chest  black  glosseil  with  bronze 
or  bronze-green,  wing-coverts  and  lower  back  bronze-green,  and  tail 
uniform,  bronzy ;  female  and  young  bronzy-green  or  bronzy  above,  dull 
grayish  beneath,  more  or  less  spotted  with  bronze  on  throat  and  sides ; 
outer  tail  feathers  black  subterminalJy,  the  exterior  two  to  four  tipped 
with  pale  gray  or  grayish  white :  length  about  4.50-5.00  inches. 

Adult  male  (No.  105650,  Puebla,  Mexico,  September,  1884;  Prof.  F. 
Ferrari-Perez):  Forehead  dull  blackish,  with  a  faint  dull  green  gloss; 
crown  rich  metallic  royal  purple  varying  to  hyacinth-blue,  bordered 
laterally  and  posteriorly  by  metallic  bronze-green  (appearing  velvety 
black  when  viewed  from  in  front);  hind  neck,  back,  scapulars,  wing- 
coverts,  rump,  and  upper  tail  coverts  metallic  bronze-green  or  greenish 
bronze;  tail  uniform  deep  greenish  bronze  (more  decidedly  greenish  on 
middle  leathers;  remiges  dull  brownish  slate  or  grayish  brown,  with  a 
very  faint  purple  gloss.  Gorget  (including  whole  throat, chin,  and  malar 
region,  and  extending  back  much  farther  laterally  than  medially)  bril- 
liantly metallic  yellowish  emerald-green,  changing  to  bluish  ("beryl") 
green ;  chest,  breast,  and  upper  median  portion  of  belly  deep  velvety 
black  when  viewed  from  in  front,  but  metallic  greenish  bronze  when 
viewed  from  behind ;  flanks  and  lower  belly  dull  grayish  brown  glossed 
with  greenish  bronze;  under  tail-coverts  paler  grayish  brown,  indis- 
tinctly margined  with  pale  dull  buff;  downy  femoral  tufts  white. 
Lores  deep  black ;  a  white  spot  at  posterior  angle  of  the  eye.  Bill 
entirely  deep  black;  feet  dusky.  Length  (skin),  4.75;  wing,  2.90;  tail, 
1.90  (middle  feathers,  1.55) ;  exposed  culmen,  1.00. 

Adult  female  (No.  105706,  Jalapa,  Mexico;  Prof.  F.  Ferrari-Perez) : 
Above  bright  green,  tinged  with  bronze,  becoming  duller  on  top  of 
head,  where  passing  into  dull  dusky  brownish  gray  on  forehead  ;  tail- 
feathers  (except  middle  pair)  bronze  green  basally,  black  subterminally, 
and  pale  brownish  gray  terminally,  the  latter  color,  also  the  black, 
most  extensive  on  the  outer  feather;  remiges  uniform  slate-brown, 
very  faintly  glossed  with  purple,  the  tertials  with  very  narrow  and 
inconspicuous  terminal  margins  of  white.  Lores  dusky,  with  an 
obliquely  horizontal  bar  of  white  on  the  lower  portion;  a  distinct 
white  spot  behind  the  eye.  Malar  region,  chin,  and  throat  dull  white, 
the  feathers  light  brown  medially,  forming  rather  distinct  stripes,  con- 
verging on  the  chin  ;  sides  of  head  beneath  eyes  (including  auriculars), 
sides  of  neck,  and  lateral  portions  of  the  body  beneath,  light  brownish 
gray,  the  feathers  indistinctly  margined  with  whitish,  an<l  those  on  the 
sides  of  the  breast  faintly  washed  with  bronze;  under  tail-coverts  pale 
brownish  gray  bordered  with  white;  middled  belly  and  median  line  of 
breast  and  chest  dull  white;  downy  femoral  tufts  white.  Bill  black, 
the  lower  mandible  more  brownish,  except  the  terminal  portion.    Wing, 


r 
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Plate  XXXV. 


Rrvou  Humming  Buld  {Eugenea  fulgens). 
Male.    (Cat.  No.  106746.  U.  S.  N.  M,    Puebla,  Mexico.    Collected  by  Prof.  F.  Ferrari-Perez.) 
Female.    (Cat.  No.  106706,  U.  S.  N.  M.    Puebla,  Mexico.    Collected  by  Prof. F. FerrariPerez.) 
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2.60;  tail,  1.55  (middle  feathers  ouly  .10  shorter);  exposed  culinen, 
1.15.* 

Immature  male  (So.  105704,  Jalapa,  Prof.  F.  Ferrari-Perez) :  Inter- 
mediate in  coloration  between  the  adnlt  male  and  female,  as  described 
above,  the  crown  only  partly  violet,  the  throat  only  partly  green,  chest 
slightly  mixed  with  black,  etc.,  the  tail  exactly  intermediate  both  in 
form  and  color.  Wing,  2.90;  tail,  1.85  (middle  feathers  .20  shorter); 
exposed  calmen,  1.09. 

Toung  female  (No.  99367,  Santa  Bita  Mountains,  Arizona,  July  5, 1884, 
E.  W.  Nelson) :  Similar  to  the  adult  female  as  described  above,  but 
all  the  contour  feathers  of  the  upper  parts  margined  with  pale  bnffy- 
grayisfa,  and  under  parts  darker,  with  entire  sides  distinctly  glossed 
with  bronze-green. 

This  fine  Humming  Bird  was  first  described  by  Swainson,  in  1827, 
bat  only  two  years  later  was  redescribed  by  Lesson,  who  give  it  the 
specific  name  Rivolij  in  honor  of  M.  Massena,  Prince  of  Essling  and 
Duke  of  Bivoli.  Mr.  Gould  refers  to  it  as  being  celebrated  *'  for  the 
beauty  of  its  coloring  and  the  bold  style  of  its  markings;"  and  it  is« 
indeed,  one  of  the  finest  of  the  Mexican  species,  both  as  to  size  and 
beauty  of  plumage. 

The  habits  of  the  Bivoli  Humming  Bird  are  this  described  by  Mr. 
Salvin,  in  The  Ibis,  1860,  pages  261,  262: 

ThiB  species  is  rare  at  Coban.  The  place  described  as  frequented  by  Amazilia 
dumeriHii  ia  where  I  have  found  this  species  in  greatest  numbers;  indeed,  with 
two  exceptions,  I  have  never  met  with  it  elsewhere  near  Duenas.  It  is  a  most 
pngnacious  bird.  Many  a  time  have  I  thonght  to  secure  a  fine  male,  which  I  had  per- 
baps  been  following  from  tree  to  tree,  and  had  at  last  seen  quietly  perched  on  a  leaf- 
less twig,  when  my  deadly  intention  has  been  anticipated  by  one  less  so  in  fact,  but 
to  all  appearance  equally  so  in  will.  Another  Humming  Bird  rushes  in,  knocks  the 
one  I  covet  off  his  perch,  and  the  two  go  fighting  and  screaming  away  at  a  pace  hardly 
to  be  foUowed  by  the  eye.  Another  time  this  flying  fight  is  sustained  in  midair,  the 
belligerents,  mounting  higher  and  higher  till  the  one  worsted  in  battle  darts  away 
seeking  shelter,  followed  by  the  victor,  who  never  relinquishes  the  pursuit  till  the 
vanquished,  by  doubling  and  hiding,  succeeds  in  making  his  escape.  These  fierce 
raids  are  not  waged  alone  between  members  of  the  same  species.  Eugenes  fulgene 
attacks  with  equal  ferocity  Amezilia  dumeHlii,  and,  animated  by  no  high-souled  gen- 
erosity, scruples  not  to  tilt  with  the  little  Trookilua  oolubrie.  I  know  of  hardly  any 
species  that  shows  itself  more  brilliantly  than  this  when  on  the  wing,  yet  it  is  not  to 
the  midday  sun  that  it  exhibits  its  splendor.  When  the  southerly  winds  bring  clouds 
and  driving  mists  between  the  volcanoes  of  Agna  and  Fuego  and  all  is  as  in  a  No- 

*  The  dimensions  of  an  adult  female  taken  May  2rJ,  1888,  in  Carr's  CaQon,  Hua- 
chaca  Mountains,  Arizona,  by  Mr.  Will  W.  Price,  are  as  follows:  Length  (skin), 
4.80;  wing,  2.70;  tail,  1.70;  exposed  culmen,  1.10. 

f  The  ''western  boundary  of  the  Uafio  of  Duefias,  which,  starting  from  tiie  village, 
and  bounded  to  the  eastward  by  the  river  Guacalate,  extends,  sweeping  by  the  base 
of  the  Yolcan  de  Fuego,  almost  to  the  Hacienda  of  Capertillo,  its  southern  extremity. 
Dispersed  over  this  plain  is  found,  in  groves,  patches,  and  isolated  trees,  a  Tree- 
Convolvulus,  bearing  a  white  flower  and  attaining  an  average  height  of  about  25  or 
30  feet." 

H.  Mis.  129,  pt.  2 21 
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vember  fog  in  England,  except  that  the  yellow  element  is  wanting,  then  it  is  that 
Eugenes  fulgens  appears  in  numbers ;  Amazilia  devillei,  instead  of  a  few  scattered 
birds,  is  to  be  seen  in  every  tree,  and  Trochilue  colubHs  in  great  abnndance.  Snch  ani- 
mation awakes  in  Hnraming  Bird  life  as  would  hardly  be  credited  by  one  who  had 
passed  the  same  spot  an  hour  or  two  before ;  and  the  flying  to  and  fro,  the  humming 
of  wings,  the  momentary  and  prolonged  contests,  and  the  incessant  battle  cries  seem 
almost  enough  for  a  time  to  turn  the  head  of  a  lover  of  these  things.  I  have  fifteen 
males  from  Dne&as  to  one  female. 

The  Bivoli  Hamming  Bird  was  first  added  to  the  fauna  of  the  United 
States  by  Mr.  H.  W.  Henshaw,  while  acting  in  the  capacity  of  natu- 
ralist to  Lieutenant  Wheeler's  expedition,  under  the  auspices  of  the 
Engineer  Department,  (J.  S.  Army.  On  September  24,  1873,  a  single 
immature  female  was  taken  by  him  in  the  immediate  vicinity  of  Camp 
Grant,  Arizona.  It  was  found  along  a  small  stream  issuing  from  the 
mountains,  and  when  first  seen  was  being  pursued  by  another  hummer 
which  Mr.  Henshaw  is  sure  was  the  same  species.  The  following  year, 
he  again  found  it  in  that  Territory,  though  not  in  the  same  locality. 

Fully  expecting  [says  he*]  to  find  this  species  a  snmmer  inhabitant  of  the  moun- 
tain districte  of  southern  Arizona,  I  was  not  surprised  when,  on  reaching  Mount  Gra- 
ham, I  found  the  supposition  verified.  During  the  first  three  days  of  Augnst  I 
secured  two  adalt  males  and  another  female.  In  talking  with  the  lumbermen  of  the 
neighborhood  I  learned  that  the  large  Humming-Birds  had  been  quite  common  ear- 
lier in  the  summer,  but  at  that  time  they  had  nearly  disappeared,  though  the  smaller 
birds  (<9.  platyoeroue)  were  still  quite  numerous.  I  suppose  that  during  the  mating  sea- 
son they  had  made  themselves  more  conspicuous,  and  indeed  had  probably  frequented 
the  little  valley  in  which  the  cabins  of  these  men  were  built  in  considerable  num- 
bers, but  had  retired,  each  to  some  secluded  spot  deeper  in  the  mountains  to  rear 
their  young. 

A  very  beautiful  nest  was  discovered,  which  save  its  large  size  resembles  in  its 
construction  the  best  efforts  of  the  little  eastern  Ruby  Throat.  It  is  composed  of 
mosses  nicely  woven  into  an  almost  circular  cup,  the  interior  possessing  a  lining  of 
the  softest  and  downiest  feathers,  while  the  exterior  is  elaborately  covered  with  lich- 
ens, which  are  securely  bound  on  by  a  network  of  the  finest  silk  from  spiders'  webs. 
It  was  saddled  on  the  horizontal  liuib  of  an  alder,  about  twenty  feet  above  the  bed 
of  a  running  mountain  stream,  in  a  glen  which  was  overarched  and  shadowed  by 
several  huge  spruces,  making  it  one  of  the  most  shady  and  retired  nooks  that  could 
be  imagined.  The  two  young  which  it  contained  had  just  been  hatched,  and  the 
female  was  returning  to  the  nest  when  I  caught  sight  of  her,  having  probably  car- 
ried away  the  broken  eggshell,  fragments  of  which  were  still  in  the  nest.  The 
dimensions  of  the  nest  are  as  follows :  Depth,  externally,  1.50 ;  internally,  0.75 ; 
greatest  external  diameter,  2.25:  internal  diameter,  1.15. 

The  most  recent  information  that  we  have  respecting  the  habits  of 
this  species  is  by  Mr.  Otho  C.  Poling,  in  The  Auk  for  October,  1890 
(pages  402,  403),  which  is  as  follows: 

This  Humming  Bird  is  a  summer  resident  in  the  Haachnca  Mountains,  Arizona.  It 
arrives  in  May,  but  is  nowhere  plentiful  until  the  mescal  shrubs  begin  to  blossom, 
about  the  middle  of  June.  From  this  time  on  during  the  entire  summer  one  may 
observe  on  almost  any  hillside  below  the  pine  belt  large  clusterH  of  bright  red  or  yel- 
low flowers  spreading  out  from  the  stalks  10  or  15  feet  high.    There  are  many  vari- 
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eftiea  of  tbis  plant  and  all  are  favorite  feeding  resorts  of  the  RivoU  Hummer.  I  have 
shot  as  many  as  a  dozen  in  a  day  simply  by  sitting  down  and  watching  for  them  to 
come  and  feed.  It  is  necessary  to  select  a  well-matnred  plant,  and  at  the  proper 
elevation,  as  well  as  in  good  sarroundiogs  of  spruce  pines.  While  feeding  these  birds 
range  from  4,500  to  8,000  feet  altitnde  or  np  to  the  pine  belt,  their  favorite  gronnds 
being' where  the  ftines  end  on  the  downward  slope.  Their  flight  is  exceedingly  rapid 
at  times,  but  they  often  fly  slowly  so  that  the  wings  can  be  easily  seen  during  the 
beats.  The  noise  made  by  this  bird's  wings  during  a  rapid  flight  is  not  like  the  buz- 
zing of  the  small  Hummers'  wings,  the  beats  being  more  slow  and  distinct,  without 
any  bnzzing  noise. 

Their  note  is  a  twittering  sonnd,  louder,  not  so  shrill,  and  uttered  more  slowly  than 
those  of  the  small  Hummers. 

From  July  5  to  9  I  examined  nine  females ;  one  had  already  laid  and  the  other  con- 
tained eggs  that  wonld  probably  have  been  laid  within  from  1  to  4  days.  On 
July  10  my  search  for  the  nest  was  at  last  rewarded.  The  country  I  had  explored 
was  from  7,500  to  10,000  feet  elevation,  where  a  dense  growth  of  tall  spruce  pines 
'  covers  the  hillsides.  These  pines  are  all  more  or  less  covered  with  bunches  of  moss 
'  and  lichens.  I  was  resting  on  a  rook  in  the  cool  shade  beneath  one  of  these  trees 
when  I  was  suddenly  attracted  by  the  noise  of  a  Hummer's  wings  close  to  my  head. 
Looking  up  I  saw  a  female  Rivoli  making  perpendicular  dives  at  me.  After  repeating 
this  nntil  I  had  moved  off  a  sufficient  distance,  she  alighted  upon  a  small  dead  twig  and 
there  sat  watching  me  for  some  moments.  As  all  remained  quiet  she  now  flew  about 
the  tree  slowly,  and  when  about  50  feet  np  made  a  rapid  dart  to  the  crotch  of  a  mossy 
limb  abont  10  feet  from  the  trunk,  where  the  nest  was  built,  nearly  hidden  from  the 
ground.  I  now  came  np,  and  by  throwing  things  at  her  flushed  her  off  the  nest,  but 
she  at  once  returned  to  it.  After  much  trouble  the  nest  and  the  two  eggs  it  con- 
tained were  secured  in  safety. 

The  nest  was  firmly  attached  to  the  limb  Just  beyond  a  crotch,  the  limb  at  the  nest 

being  abont  an  inch  in  diameter.    It  is  of  a  uniform  oval  shape,  its  diameter  outside 

I        being  from  2.03  to  2.62  inches;  inside  from  1.20  to  l.<5.    The  depth  outside  is  1.55 

inches ;  inside  it  is  0.(>2.    It  is  composed  outwardly  of  bits  of  fine  moss  and  lichens, 

and  is  indiatingnishable  from  the  limbs  about  it.    It  is  well  lined  on  the  inside  with 

many  star-shaped  downy  seeds  of  a  delicate  cream  color,  similar  to  those  of  the  com- 

I        mon  thistle  of  the  East,  but  smaller  and  softer^    The  two  eggs  are  pure  white,  shaped 

!        alike  at  both  ends,  and  measure  0.53  by  0.37  and  0.52  by  0.37  inch. 

Genus  CCELIGENA  Lesson. 

CigUgena  Lbss.,  Ind.  and  Synop.  Gen.  Troch.  ld:)2,  p.  xviii.    Type,  Ornismya  olemencia 

Less. 
Delattria  6ona.p.,  Consp.  i,  1850,  70.    Type,  OrnUmya  henrioa  Less,  and  Delattrk. 
Ckarieaaa  Heine,  Jour.  fUr  Orn.,  May,  1863,  178.    Type,  Orniamya  henrioa  Less,  and 

Delattke. 
Himelia  MuLS., Cat.  Ois  Mouch,  1875, 7.   Type,  Ornismya  henrica  Less,  and  Delattre, 

(Jide  Elliot). 

Generic  CHABACTEBS.^Tail  more  than  two-thirds  as  long  as  wing, 
slightly  rounded  or  double  roanded,  the  feathers  very  broad ;  bill  nearly 
straight,  less  than  one-third  as  long  as  the  wing,  and  less  than  half 
as  long  as  the  longest  tail-feathers.  Size,  large  (total  length  4.25  or 
more;  wing,  2.60  or  more).  Colors,  above  rather  dull  metallic  green- 
ish, changing  to  purplish-black  on  upper  tail-coverts  and  tail  (except 
in  G.  hemileuca) ;  ear-coverts  dusky,  or  else  brilliant  green,  always  bor- 
dered above  by  a  distinct  white  stripe ;  adult  males  with  the  throat 
metallic  blae,  pale  violet  or  amethyst,  reddish  purple,  or  pale  emerald- 
green. 
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Five  species  have  been  referred  to  this  genus,  but  it  is  questionable 
whether  all  of  thein  really  belong  to  it.  They  may  be  distinguished  as 
follows: 

a^  Outer  tail-feathers  broadly  tipped  with  white  in  both  sexes.  {Cmligena  Less.) 
Lower  parts  dull  gray,  glossed  with  green  on  sides;  male  with  the  throat 
metallic  cobalt  blue.  Hab,:  Highlands  of  Mexico,  north  to  southern  Arizona ; 
Guatemala.  C,  clemencialtOBB,    Blue-throaied  Hummitig  Bird.    (Page  324.) 

a'.  Outer  tail-feathers  not  tipped  with  white  in  either  sex.    (Delattria  Bona.p.) 
b^.  Lower  parts  dull  grayish,  glossed  with  green  on  sides, 
ci.  Adult  male  with  throat  metallic  reddish  purple.     Hob. :  Highlands  of  Guate- 
mala. C.  henrica  (Less,  and  Delatt.).    Henri  DelatMs  Humming  Bird,* 
c^.  Adult  male  with  throat  metallic  violet.    Hab, :    Sierra  Madre  of  southern 
Mexico.  C.  margaritcB  Salv.  and  Godm.    Mrs,  Smithes  Humming  Bird.i 
b^.  Lower  parts  white  medially,  metallic  green  laterally, 
c^  Ear-coYerts  dusky  green;   top  of  head  moderately  mt^tallio   (green);  adult 
male  with  throat  pale  emerald-green,  the  feathers  margined  with  white. 
Hob, :    Highlands  of  Guatemala. 

C,  viridipalleM  (BouRC.  and  Muls.).    PaU-green-ihroaied  Humming  Bird,t 
€^,  Ear-coverts  and  top  of  head  brilliantly  metallic  emerald-green  ;  adult  male 
with  throat  pale  violet  or  amethyst.    Hab,:    Highland  of  Costa  Rica. 

C,  hemileuca  ( Salv. ).    Amethyai-ihroated  Humming  Bird.i 

Blux-throatkd  Humming  Bird.    Cwligena  olemencics  Less. 
(Plate  XXXVI.) 

Omismya  oUinenoias  Less.,  Ois.  Moucfa.,  1829,  216,  pi.  80. 

Ccdligena  clemmcia  Less.,  Ind.  and  Synop.  Gen.  Troch.  1832,  Ip.  xviii.    Brewst., 
Auk,  II,  Jan.,  1885,  &5(*'Camp  Lowell,''  Arizona);  Apr.  1885, 199  (correction 
of  locality— Sta  Catalina  Mountains,  not  Camp  Lowell). 
Delattria  clemendcB  Bonap.,  Consp.  i,  1850, 70.— Gould,  Mon.  Troch.  pt.  ix,  1855, 
pi.  10;  vol.  II,  1861,  pi.  60. 

Clemence's  Humming  Bird. 

Blue-throated  Cazique  (Gould). 

Le  CoBlig^ne  de  Cl^mence  (Mulsant  and  Verreaux). 

Oiseau-Monche  de  Cl^meuce  (Lesson). 

Chnpamirto  real  depecho  azul  celeste  (D'Oca). 

Range. — Highlands  of  Mexico,  north  to  sontliern  Arizona. 

Sp.  chab. — Size,  very  large  (length  more  than  4.50,  wing  2.90 — 3.20) ; 
lower  part  dull  gray,  glossed  with  green  on  sides ;  middle  tail-feathers 
black,  and  oater  ones  broadly  tipped  with  white  in  both  sexes;  adult 
male  with  throat  shining  bine. 

Adult  male  (No.  76829,  Mexico ;  Mrs.  Ohanncy  Biley):  Forehead  and 
crown  dull  bronze-green,  appearing  dull  olive  in  certain  lights ;  occiput, 
hind-neck,  back,  scapulars,  and  wing-coverts  much  brighter  green 
(nearly  a  grass-greeu),  lower  back  and  rump  light,  rather  dull,  bronze- 

*  Omismya  hent^ioa  Less,  and  Delattr..  Rev.  Zool.  1839, 17.  Cotligena  henrid  Cab. 
and  Hein.,  Mus.  Hein.  iii.  1860,  15. 

t  Delattria  margariUe  Salv.  and  Godm.,  Ibis,  Apr.  1889,  239. 

t  Troohilua  viridipaVene  Bouse,  and  Muls.,  Ann.  8oc.  Lyons,  1846,  321.  Cisligena 
viridipallens  Muls.,  Hist.  Nat.  Ois.  Mouch.  i.  1877,  185. 

$  Oreopyra  hemileuca  Salv.,  P.  Z.  S.  1864,  584.  Cceligena  hemileuca  Eluot^  Clasa. 
and  Synop.  Trooh.  1879,  31. 
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Blue-throated  Humming  Bird  (Cceligena  clemencice). 
Male.    (C^at.  No.  7682*),  U.  S.  N.  M.    Mexico.    Collected  by  Mrs.  Chauncy  Riley.) 
FeraaJe.    (Cat.  No.  85159,  U.  S.  N.  M.    Mirador,  Mexico.    Collected  by  Pr.  C.  Sartoriiis.) 


THE   HUMMING   BIRDS.  325 

D^reeti,  the  feathers  showing  narrow  and  indistinct  paler  margins ;  nppcr 
tail-coverts  similar,  bnt  mach  darker ;  tail  black,  faintly  glossed  with 
doll  blue,  the  three  oater  feathers  broadly  tipped  with  white,  this  broad- 
oiit  (about  .70  of  an  inch)  on  outer  web  of  exterior  feather ;  remiges  dull 
brownish  slaty,  very  faintly  glossed  with  purplish.  A  white  streak 
behind  eye,  above  upper  margin  of  ear-coverts,  the  latter  dusky;  this 
color  extending  beneath  eye  to,  and  including,  lores ;  beneath  the  latter, 
u  buffy,  or  rusty- whitish  rictal  streak  extends  as  far  back  as  beneath 
middle  of  eye.  A  large  patch,  with  convex  posterior  outline,  covering 
chin  and  whole  throat,  metallic  cobalt-blue,  each  feather  narrowly  mar- 
;;ined  with  pale  brownish  gray — ^these  edgings  very  conspicuous  in 
certain  lights  and  causing  a  scale-like  appearance ;  rest  of  under  parts 
dull  brownish  gray,  the  lateral  portions  glossed  with  bronze-green,  and 
under  tail-coverts  broadly  margined  with  white ;  downy  femoral  tufts 
dull  white.  Bill  entirely  black.  Length  (skin),  5.00*  ;  wing,  3.15;  tail, 
2.20  (middle  feathers  2.00) ;  exposed  culmen,  .92. 

Adult  female  (So.  35159j  Mirador;  Dr.  O.  Sartorius):  Similar  to  the 
adult  male,  but  chin  and  throat  dull  brownish  gray,  similar  to  but  a 
little  paler  than  the  color  of  the  breast,  etc.  Length  (skin),  4.40; 
wing)  2.80 ;  tail,  1.90;  exposed  culmen,  1.00. 

This  large  and  rather  dull-colored  species  of  Humming  Bird,  named 
in  honor  of  Madame  Gl^mence  Lesson,  was  first  added  to  the  United 
States  fauua  by  Mr.  F.  Stephens,  who  on  May  14,  1884,  took  an  adult 
male  in  the  Santa  Gatalina  Mountains,  near  Gamp  Lowell,  Arizona,  as 
recorded  by  Mr.  William  Brewster,  in  The  Auk,  January,  1885,  p.  85.t 
It  has  since  been  taken  in  various  localities  in  the  southern  part  of  that 
Territory  by  different  collectors  (among  whom  may  be  named  Mr.  Will. 
W.  Price  and  Mr.  Otho  O.  Poling),  but  so  far  as  we  are  aware  nothing 
has  been  published  by  them  regarding  its  habits. 

Mr.  Gould  says  that  he  believes  the  true  and  restricted  habitat  of 
this  species  to  be  the  moderately  high  table-land  of  Mexico,  and  he 
adds  that,  '^  it  is  a  large  and  powerful  bird  .  .  •  distinguished  for 
the  quietness  of  its  coloring  rather  than  for  any  of  those  brilliant 
metallic  markings  so  prevalent  among  humming  birds  in  general." 

Genus  TROCHILUS  Linn^us. 

TrockilMi  LiNN.y  S.  N.  ed.  10,  I.  1758,  119.    Type,  by  eliminatiou,  T,  oolubris  Linn. 
Cy*iantktt$  BoiB,  Isis,  1831.    Type,  T.  colubris  Linn. 
Colubris  Reich.,  Syst.  Ay.  Nat.  1849,  pi.  40.    Type,  T.  coluhri$  Linn. 
Archilochnt  Reich.,  Aafz.  Colib.  1854, 12.    Type,  Troehilu8  alexandri  BouRC.  and  MuLS. 
Omitmya  MuLS.  and  Verb.,  Claas.  Troch.  1865,  91  (neo  Less.,  1829).  Type,  T.  alex- 
andri BouRC.  and  Muls. 


*  The  meaBurements  before  skinning  of  a  male  taken  at  Camp  Lowell,  Arizona,  by 
Mr.  F.  Stephens,  were  as  follows:  Length,  5.40;  extent,  7.50  ;  wing,  3.10;  tail,  1.91; 
oalmen  from  nostril,  .88.  A  skin  collected  in  the  Huachnca  Mountains,  Arizona,  by 
Mr.  Will  W.  Price,  measures  as  follows:  Length,  5.00;  wing,  3.10;  tail,  2.00;  ex- 
posed cnlmen,  .85. 

tThe  locality  was  first  given  as  Camp  Lowell,  bat  this  was  sabseqaontly  corrected 
(The  Ank,  April,  1885.  p.  199). 
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Generic  oharaotess. — Male  with  the  metallic  gorget  uot  etoii« 
gated  laterally.  Tail  forked  or  deeply  einargiaate,  the  feath  era  pointed^ 
bat  the  exterior  ones  not  excessively  narrow.  Six  inner  primaries 
abruptly  and  conspicuously  smaller  than  the  rest)  with  their  inner  web 
more  or  less  notched  and  toothed  at  the  tip  (except  in  T.  violajugulum)* 

The  peculiarity  above  noted  in  the  reduced  size  and  modified  form  of 
the  six  inner  primaries  is  most  marked  in  T.  colubris^  and  may  be  more 
particularly  described  as  follows:  The  outer  four  prim  aries  are  of  the 
usual  shape,  and  diminish  gradually  in  size ;  the  remaining  six,  how^ 
ever,  are  abruptly  much  smaller,  more  linear,  and  nearly  equal  in  width 
(about  that  of  inner  web  of  the  fourth),  so  that  the  interval  between 
the  fifth  and  fourth  is  from  two  to  five  times  as  great  as  that  between 
the  fifth  and  sixth.  The  inner  web  of  these  reduced  primaries  is  also 
emarginated  at  the  end.  This  character  is  even  sometimes  seen  in  the 
females,  but  to  a  less  extent,  and  may  serve  to  distinguish  both  colu- 
hris  and  alexandri  from  other  allied  species  where  other  marks  are  ob< 
scured. 

In  T,  violajugulum  the  inner  primaries  are  not  ob  viously  abnormal 
either  in  size  or  shape,  there  being,  as  is  usually  the  case  in  Humming 
Birds,  a  gradual  decrease  in  size  from  the  outer  quill.  A  very  close 
inspection,  however,  will  show  that  while  the  distinct  emargioation  at 
the  tip  of  the  inner  web  of  these  remiges  in  T.  colubris  and  T.  alex- 
andri is  wanting,  there  is  an  indication  of  the  tooth-like  projection  just 
anterior  to  the  end  of  the  web.  In  fact,  T.  aUxan,  dri  is  very  nearly  in- 
termediate in  this  respect  between  T.  violajugulum  SLud  T.  colubris,  though 
nearest  the  latter. 

The  female  has  the  outer  tail  feathers  somewhat  lanceolate,  as  in  the 
male,  though  much  broader.  They  are  broad  to  the  terminal  third, 
where  they  become  rapidly  pointed,  the  tip  somewhat  rounded;  the 
sides  of  this  attenuated  portion  (one  or  other,  or  both)  broadly  and 
concavely  emarginated,  which  distinguishes  them  from  the  females  of 
Selasphorus  and  Oalypte,  in  which  the  feathers  are  broadly  linear  to  near 
the  end,  which  is  much  rounder  and  without  any  distinct  concavity. 

The  genus  Trochilus,  as  here  restricted,  includes  three  species,  all 
belonging  strictly  to  North  America,  though  like  many  other  Nearctic 
birds  they  winter  chiefly  within  the  tropics.  One  is  eastern,  the  other 
two  western,  in  distribution,  one  of  the  latter  being,  so  far  as  known, 
very  local  in  its  range. 

The  three  species  agree  in  the  following  characters  of  coloration : 
Upper  parts,  including  top  of  head,  metallic  greenish,  varying  from 
nearly  pure  green  to  bronzy;  median  lower  parts  whitish,  the  sides 
metallic  green;  adult  males  with  a  portion  of  the  gorget  brilliantly 
metallic  red,  rose-purple  or  violet,  the  anterior  portion  velvety  black ; 
tail-feathers  (except  middle  pair)  uniform  purplish  black.  Adult  females 
and  young  with  chin  and  throat  dull  whitish,  or  pale  grayish  (some- 
times spotted  centrally  with  the  metallic  color  of  the  male),  the  rec- 
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trices  (except  middle  pair)  greenish  basally,  black  subterininally,  and 
tipped  with  white. 
They  may  be  distinguished  by  the  following  characters : 

a^  Adalt  males  with  chin  only  aod  a  line  thence  along  anterior  lateral  edge  of  gorget 
opaqae  black,  the  remainder  of  the  gorget  reddish. 
b^.  Gorget  fiery  metallic  crimson  or  ruby-red,  changing  td  golden  red .    Hah.  eastern 
North  America.     71  coZvfrria  LiNN.     Rabythroated  Humming  Bird.    (Page  327.) 
ft*.  Gorget  auricala-pnrple.     Hah.  Santa  Barbara,  California. 

T.   ftoZo/if^u/icm  Jeffkies.     Violet-throated  Humming  Bird.(FaLge  2S9.) 
a^.  Adolt  male  with  more  than  upper  half  of  gorgot  opaque  black.    Lower  part  of 
gorget  metallic  violet.     Bah.  western  North  America. 

7.  alexandri  BouRC.  and  MuLS.    Bldck-chinned  Bumming  Bird.    (Page  331i) 

Ruby-throated  Humming  Bird.     Tiochilus  colubris  Linn* 
(Plate  xxxvii.) 

Trockilus  coluhris  LiNN.,  S.  N.  ed.  10,  i,  1758,  120.-~.WiLS.,  Am.  Orn.  II,  1810,  26,  pi. 
10,  figs.  3,  4.— NnTT.,  Man.  1,  1832,  a8d.— AuD.,  Orn.  Biog.  i,  1H32,  248;  v,  1S;{9, 
544.  pi.  47;  Synop.  1839,  170;  B.  Am.  iv,  1842.  190,  pi.  253.— Gould,  Mon.  Troch. 
111.  1861,  pi.  131. —B.  B.  and  R.,  Hist.  N.  Am.  B.  ii.  1874,  448,  pi.  47,  fig.  2. 

Trockilus  aurigularU  Lawr..  Ann.  Lye.  N.  H.  N.  Y.  vii,  Feb.  1862,  458. 

Northern  Hamming  Bird  (Swainson). 

Red-throated  Humming  Bird. 

L'  Omismya  petit  rubis  (Mulsant  and  Verreaux). 

Chopamirto  rubi  (Fkrrari-Perez). 

Chnpamirto  color  de  fuego  (D'Oca). 

Bangs. — In  summer,  the  whole  of  temperate  eastern  North  America, 
north  in  the  interior,  to  latitude  59^,  west  to  the  Great  Plains.  In 
winter,  from  southern  Florida  (Puota  Bassa,  Key  West,  etc.),  Bahamas, 
Cuba,  Porto  Bico,  and  eastern  Mexico  through  Central  America  as  far 
asYeragua;  Bermudas. 

Sp.  Char. — Adult  male :  Chin,  and  a  line  thence  backward  to  beneath 
the  eye,  opaque  velvety  black,  the  rest  of  the  gorget  intense  metallic  crim- 
son, changing  to  golden  red ;  tail  forked  for  about  0.30-0.35  ^  length 
abont  3.07-3.75,  wing  1.60,  tail  1.25,  exposed  culmen  0.55-0.65.  Adult 
femcle :  Tail  double- rounded,  the  outer  feathers  about  as  long  as  mid- 
dle pair  (sometimes  a  little  shorter),  the  middle  pair  wholly  green, 
the  rest  green  basally,  then  black,  the  three  outer  pairs  broadly  tipped 
with  white ;  length  about  3.50-3.90,  wing  1.80,  tail  1.20,  culmen  0.70. 
Young  male:  Similar  to  adult  fen^ale,  but  throat  streaked  with  dusky, 
feathers  of  upper  parts  more  or  less  distinctly  margined  with  pale 
baffy,  and  tail  more  forked.  Young  female :  Similar  to  youog  male, 
bat  throat  without  streaks,  and  tail  more  rounded. 

Adult  male  (No.  2713,  Washington,  District  of  Columbia,  1843 ;  8.  P. 
Baird) :  Above  metallic  bronze-green,  becoming  darker  and  duller  on 
top  of  the  head,  where  the  metallic  gloss  almost  disappears  on  the  fore- 
head— the  green  brightest  on  rump,  upper  tailcoverts,  and  middle 
pair  of  tail-feathers ;  remiges  dull  slate-blackish,  with  a  faint  purplish 
gloss;  tail-feathers  (except  middle  pair)  darker  and  with  more  distinct 
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purple  gloss.  A  small  white  spot  at  posterior  angle  of  eye ;  lores,  cbin, 
aud  stripe  beneath  eyes,  on  each  side  of  gorget,  and  extending  nearly 
to  the  end  of  the  same  across  ear-coverts,  velvety  opaque  black ;  rest 
of  gorget  intensely  bright  metallic  crimson  or  ruby-red,  changing  to 
brassy  or  golden  and  even  greenish  in  certain  lights.  Chest  dull  grayish 
white,  the  median  line  of  the  breast  aud  belly  similar,  but  darker ; 
sides  and  flanks  deep  sooty-grayish  strongly  glossed  with  bronze-green ; 
under  tail-coverts  light  grayish  brown  or  brownish  gray  broadly  mar- 
gined with  dull  whitish.  Bill  wholly  black ;  feet  blackish.  Length 
(skin),  3.15*;  wing,  1.60;  tail,  1.20,  the  middle  feathers  0.30  shorter; 
exposed  culmen,  0.60. 

Adult  female  (No.  1101,  Washington,  District  of  Oolnmbia,  1843;  S. 
F.  Baird) :  Above,  similar  in  color  to  the  male;  tail-feathers,  however, 
except  two  middle  pairs,  tricolored,  the  basal  portion  bronze-green, 
tips  white,  and  intermediate  portion  black,  the  white  broadest  (about 
0.30  of  an  inch  along  shaft)  on  outer  feather,  the  black  nearly  the  same 
width  (about  0.35  along  shaft)  on  all,  the  fourth  feather  tipped  with 
black  for  about  0.25  of  an  inch.  Chin,  throat,  belly,  and  under  tail- 
coverts  dull  white,t  chest  pale  grayish,  sides  and  flanks  deeper  grayish, 
slightly  tinged  with  brown.  Bill  black,  feet  dusky.  Length  (skin), 
3.30;  wing,  1.80 ;  tail  1,05,  middle  feathers  0.10  shorter;  exposed  cul- 
men, 0.65. 

Toung  male  (No.  84118,  Mount  Carmel,  Illinois,  August  17, 1870;  B. 
Kidgway):  Similar  to  the  adult  female,  but  upper  parts  less  bronzy, 
the  feathers  indistinctly  margined  terminally  with  pale  grayish  bufty 
(observable  only  in  certain  lights) ;  basal  portion  of  tail-feathers  much 
duller  green.  Lower  parts  as  in  adult  female,  but  chin  and  throat  nar- 
rowly streaked  with  brownish  dusky,  and  sides  and  flanks  more 
strongly  tinged  with  buffy  brown.  Length  (skin),  3.05;  wing,  1.66; 
tail,  1.10,  the  middle  feathers  0.95 ;  exposed  culmen,  0.65. 

Young  males  begin  to  show  the  metallic-red  feathers  of  the  gorget 
the  first  winter  or  late  during  the  first  autumn,  the  tail  at  the  same 
time  remaining  the  same  as  described  above.  Some  specimens  have 
the  dusky  streaks  on  the  throat  broader  than  in  the  specimen  de- 
scribed above,  forming  small  oval  or  oblong  spots  instead  of  streaks. 

In  adult  males  there  is  little  variation  in  color,  except  that  the  hue 
of  the  green  above  varies,  as  in  other  species,  from  a  decided  bronze  to 
a  clear  bottle-green,  the  average  tint  being  intermediate  between  the 
two,  and  the  color  always  most  decided  on  the  upper  tail-coverts  aud 
middle  tail-feathers.  The  color  of  the  throat  is  sometimes  more  scarlet 
(much  the  same  as  in  Selasphorus  rufus)^  and  there  is  also  some  differ- 
ence in  the  color  of  the  lower  parts,  some  specimens  being  darker  than 
others. 

In  adult  females  there  is  the  same  variation  in  the  color  of  the  upper 

*  The  length  of  the  adult  male  before  skiuning  is  about  3.50-3.75. 

t  In  this  particular  specimen  adventitiously  stained  with  brown  on  chin  and  throat. 
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Plate  XXXVII. 


Ruby-throated  HrMMiKo  Bird  {Trochilu^  colubris). 
Male.    (Cat.  No,  88180,  U.  S.  N.  M.    Stamford,  Connecticut.    Collected  and  presented  by  Dr.  R. 

W.  Shufeldt,  U.  S.  A.) 
Female.    (Cat.  No.  29287,  U.  8.  N.  M.    Xalapa,  Mexico.    Collected  by  R.  Montes  de  Oca.) 
Nest.    (Cat.  No.  l»286,  U.  8.  N.  M.    Sing  Sing.  New  York.    Collected  and  presented  by  Dr.  A. 

K.  Fisher.) 
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parts  as  iu  the  male,  and  lower  parts  are  more  decidedly  white  in  some 
specimens  than  in  others;  in  others  again,  bat  chiefly  (f)  in  aatnmnal 
birds,  the  flanks  are  more  or  less  strongly  tinged  with  rusty.  Very 
rarely  (f )  is  there  any  dusky  streaking  on  the  chin  and  upper  throat,  and 
never  (t)  is  this  so  decided  as  is  often  seen  in  females  of  T.  alexandri. 

Little  need  be  said  as  to  the  habits  of  this  well-known  Hamming 
Bird.  Its  distribation  is  general  over  every  portion  of  the  continent 
from  the  Great  Plains  to  the  Atlantic  coast  and  from  Canada  to  the 
Gulf  of  Mexico.  Arriving  among  us  when  spring  is  fairly  established 
and  departing  just  before  the  first  autumnal  frosts,  these  creatures 
traverse  a  distance  in  their  migrations  that  appears  almost  impossible 
to  creatures  so  minute,  many  individuals  making  their  winter  homes 
as  far  south  as  Yeragua,  in  the  State  of  New  Granada,  immediately 
north  of  the  Isthmus  of  Panama.  A  considerable  number  pass  the 
winter  as  far  north  as  southern  Florida,  and  a  few  have  been  seen  dur- 
ing the  same  season  in  southern  Texas. 

The  nest  is  a  beautiful  cup-shaped  structure  ornamented  externally 
with  a  mosaic  of  bits  of  lichen  and  warmly  lined  with  plant-down. 
The  eggs  average  about  0.50  by  0.30  of  an  inch. 

YlOLKT-THKOATKD  HUMMING  BiRD.      TtOChilus  violajugulufH  JEFFRIES. 

(Plate  xxxviii,  Fig.  2.) 
Trochilut  violajttgulum  Jbffr.,  Aiik,  v,  No.  2,  April,  1888, 168 ;  ib.,  Jaly,  1889,  223. 

Kange. — Southern  California  (vicinity  of  Santa  Barbara). 

Sp.  Char. — ^Most  like  T.  alexandri^  but  larger,  with  gorget  much 
more  extensively  metallic  and  much  more  reddish  purple  in  color;  tail 
much  longer  and  more  deeply  forked,  with  outer  feather  relatively  nar- 
rower and  more  pointed. 

Adult  male  (No.  1616,  coll.  Dr.  J.  Amory  Jeffries,  Santa  Barbara, 
California,  May  4,  1883):  Pileum  dull  dusky  green — almost  black 
when  viewed  from  in  front,  more  metallic  from  behind;  rest  of  up- 
per parts,  except  remiges  and  rectrices  (but  including  middle  pair  of 
the  latter),  bronzy  green ;  remiges  and  primary  coverts  dull  purplish 
(Insky;  tall  (except  middle  pair  of  feathers)  dull  black,  the  feathers 
tinged  at  tips  with  metallic  green.  A  small  white  spot  behind  eye. 
Chin  and  a  rather  indistinct  stripe  thence  backwarks  beneath  eye  and 
along  upper  margin  of  gorget  opaque  dull  black ;  gorget  metallic,  au- 
ricula purple*  (much  less  violaceous  than  in  T.  alexandri)^  the  posterior 


*  See  the  aathor's  Nomenolatare  of  Colors  (Little,  Browa  &  Co.,  Boston),  pi.  viii, 
fig.  3. 

lo  describing  the  color  of  the  gorget  in  Hamming  Birds  some  allowance  should  be 
made  for  individnal  variation.  Taking  a  considerable  number  of  specimens  of  four 
of  tbe  North  American  species  (Troohilua  alexandri^  Calypte  oosiaSf  Aithia  helaisOf  and 
Calothorax  lueifer),  the  color  of  the  gorget  varies  so  iiinch  that  it  is  possible  to  find 
specimens  of  the  fonr  species  which  are  so  nearly  alike  in  this  respect  that  what  lit- 
tle difference  may  exist  can  scarcely  be  described.  The  average  difference,  however, 
is  very  decided,  and  there  is  more  difference  in  the  degree  of  frriUianoy  of  the  surface 
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and  latei'al  feathers  not  lengtheaed ;  chest  dull  grayish  white  ;  rest  of 
tinder  parts  dull  light  bronzy  green,  nearly  uniform  on  sides  and  flanks, 
elsewhere  broken  by  whitish  margins  to  the  feathers,  these  particularly 
distinct  on  the  lower  tail-coverts  and  along  middle  line  of  the  belly. 
Bill  black,  feet  dusky.  Length  (skin),  3.40;  wing,  1.85;  tail,  L30;  mid- 
dle pair  of  rectrices  0.25  shorten  the  lateral  one  only  0.15  wide  in  mid- 
dle portion.^ 

Whether  this  bird  represents  a  distinct  species  or  a  hybrid  between 
Trochilus  alexandri  and  Calypte  anna  or  between  the  former  and  Calo- 
thorax  lucifer  can  not  now  be  determined;  but  there  is  very  little,  if 
anything,  in  the  writer's  opinion  to  give  the  hybrid  theory  any  weight. 
In  hybrids  between  species  showing  very  obvious  differences  of  form  or 
coloration,  the  characters  are  invariably  intermediate  between  those  of 
the  two  parents ;  but  only  in  the  shape  and  coloration  of  the  tail  and 
coloration  of  the  under  parts  do  we  see  any  approach  to  C.  anna  in  those 
respects  which  distinguish  the  present  bird  from  T.  alexandri.  Mr. 
Jeiiries  says  that  ^Hhe  bird  is  roughly  a  T.  anna  without  a  crown-patch 
or  ruff,  and  with  violet  [f  J  for  sapphire  [f  ].t  The  tail  is  of  the  same  type 
as  in  T.  aniki,  but  smaller,  and  the  angle  spoken  of  |  is  less  than  25<=^ 
instead  of  33^,  so  that  in  the  closed  tail  the  outer  pair  of  feathers 
overlap  instead  of  crossing  as  in  T.  anna^ 

As  to  the  shape  of  the  lateral  rectrices,  which  Dr.  Jeffries  compares 
with  that  Qf  (7.  anna^  I  find  on  very  careful  comparison  that  there  is  no 
essential  difference  in  this  respect  between  T.  violajug^dum  and  T.  aU 
exandriy  as  the  following  diagrams  (Pig.  47,  page  331)  will  show: 

The  outer  primary,  instead  of  being  narrow  and  slightly  curved,  as 
in  Calypte  anna^  is  broader  (though  perhaps  not  relatively  so)  than  in 
Trochilus  alexandriy  and  quite  as  strongly  curved  towards  the  tip. 

After  a  very  careful  examination  of  the  type,  I  am  able  to  find  a  really 
striking  or  ^*  suggestive  "  resemblance  to  C.  anna  only  in  the  coloration 
of  the  under  parts,  which,  except  the  gorget,  is  quite  the  same  in  the 


than  in  the  color  itself,  while  there  are  also  characteristic  differences  in  the  raria- 
tious  of  color  depending  on  different  positions  as  to  the  light.  ThwAAUhU  has 
a  distinct  green  reflection  in  a  certain  light,  whereas  Calypte  and  CaXoihorox  in  the 
same  light  show  violet-bine.  T.  alexandri  is  mach  less  brilliant  and  less  changeable, 
but  the  individual  variation  is  probably  greater,  the  variation  beiog  from  the  nor- 
mal violet  through  blue  to  a  decided  blue-green  hue  iu  some  specimens,  though  soch 
are  rare.  In  T.  violajugnlum  the  gorget  is  a  redder  purple  than  in  any  of  the  preced- 
ing, nearly  matching  in,  color  the  gorget  of  some  examples  oiStellula  calliope,  though 
not  quite  so  red. 

*  The  tip  of  the  bill  having  been  shot  away,  the  length  of  the  culmen  cannot  be 
given ;  the  length  of  the  bill  from  the  base  of  the  culmen  to  the  tip  of  the  lower 
mandible,  however,  is  0.68  of  an  inch. 

t  We  should  as  little  think  of  calling  the  color  of  the  throat  in  T.  tfiolajugulum  *'  vi- 
olet" as  we  would  the  rich  metallic  purple-red  of  C.  anna  ''sapphire." 

t  In  Dr.  Jeffries  description  of  the  outer  pair  of  tail-feathers  of  C.  anna  these  are 
said  to  be  **  abruptly  narrow  and  linear  shafts  *'  •  •  forming,  at  the  junction  of 
the  first  and  second  third,  an  abrupt  angle  of  25^." 
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Plate  XXXVIII. 


Fig.  1.  Floresi'b  HiifMiKO  Bird  (*fe/a«p/«om«  ftoreaii)  Gould.    (From  a  specimen  in  the  collection  of 

Walter  E.  Bryant  (No.  26^0).    San  Francisco,  California.) 
Fig.  2.  Violet-throated  Humming  Bird  (Troc/n/iw  violajngtilum)  JeSries.    (From  the  type,  in  the 

collection  of  Dr.  J.  Amory  Jeffries,  Boston,  Massachusetts  ) 
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two  birds;  and  it  sdems  to  me  that,  ia  the  absence  of  structural  chnt'' 
acters,  as  well  as  those  of  coloration  (farther  thau  the  Blight  one  noted), 
suggesting  hybridism  between  (7.  anna  or  any  other  species,  T.  viola- 
jugulum  may  properly  be  regarded  as  a  distinct  species  until  more  de^ 
cided  evidence  to  the  contrary  is  obtained. 


Fig.  47.— Outer  tail  featherHof  (1)  Oalypte  anna,  (2)  TrochUtit  eolubrit,  <3)  T.  vwlajugtum,  au<l 

(4)  T.  aUxandri. 

Black-chinxed  Humming  Bird.     TrochUm  alexandri  Bourc.  and  Muls. 

Trw^ilus  alexandri  BouRC.  and  Muls.,  Add.  Soc.  d'Agric.  de  Lyon,  ix,  1846,  a30.-' 
Cass.,  Iliastr.  B.  Cal.  &o.  i,  1854, 141,  pi.  22.--Gould,  Mon.  Troch.  pt.  xiv,  1857, 
pi.  4  ;  vol.  Ill,  1861,  pi.  132.— Cooper,  Orn.  Cal.  i,  1870,  li'ia.— B.  B.  and  R.,  HiBt. 
N.  Am.  B.  II,  1874,  450,  pi.  47,  fig.  1. 

Alexandre's  Humming  Bird. 

Purple-throated  Humming  Bird  (Gould,  Cassin). 

L'Orniamye  d' Alexandre  (Mulsant  and  Vkrrkaux). 

Cbupamirto  de  peoho  morado  (IVOca). 

Bakge. — Western  United  States,  between  Rocky  Moantains  and  Pa- 
cific coast;  east  to  central  Texas  and  Uintah  Moantains,  Utah;  north 
to  latitude  49^,  in  British  Golnmbia,  between  Cascade  and  Uocky  Moun- 
taios;  breeding  as  far  south  as  Ouaymas,  Sonora;  wintering  in  west- 
ern, central,  and  southern  M€*xico. 

Sp.  Char. — Adult  male:  Ohin  and  throat  opaque  velvety  black, 
bordered  below  by  a  broad  band  of  metallic  violet,  changing  to  green 
and  blue;  tail  slightly  forked  or  emarginated  (depth  of  fork  only  about 
0.10  of  an  inch) ;  length  about  3.30-3.75,  wing  1.70-1.75,  tail  1.20-1.25, 
culmcn  0.70-0.75.  Adult  female:  Tail  much  rounded,  the  middle  feath- 
ers about  the  longest ;  plumage  not  essentially  different  from  that  of 
female  T.  colubris;  length  about  3.90-4.10,  wing  1.90-2.00,  tail  1.20^1.35, 
culmen  .78-.90.  Youn^:  Similar  to  adult  female,  but  feathers  of  upper 
parts  margined  terminally  with  light  buffy  or  pale  rusty,  the  male  with 
throat  streaked  with  dusky. 

Adult  male  {^o.lVl2m,  Pinal  County,  Arizona,  April  9,  1835;  W. 
B.  D.  Scott) :  Above  very  dull  bronze-green,  the  top  of  tlie  head  more 
dusky  and  quite  destitute  of  metallic  gloss  on  forehead;  remiges  dusky 
slate,  slightly  glossed  with  purple;  rectrices  (except  middle  pair)  pur- 
plish black,  margined  terminally  with  dull  bronze-green,  this  most 
extensive  on  lateral  feathers.  A  small  white  spot  behind  eye.  Chin, 
upper  half  of  throat  (for  about  .45  of  an  inch  from  point  of  chin),  sub- 
orbital region,  and  earcoverts,  opaque  velvety  black ;  lower  part  of 
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throat  metallic  violet,  but  slightly  changeable,  forming  a  transverse 
band  about  .22  of  an  inch  wide ;  chest  dull  white;  median  line  of  breast 
and  belly  light  grayish  brown,  the  feathers  margined  with  grayish 
white;  sides  and  flanks  dull  bronze-green,  the  feathers  narrowly  mar- 
gined with  pale  grayish  or  grayish  white;  under  tailco  verts  dull  brown- 
ish bronze  centrally,  broadly  margined  with  white.  Bill  and  feet  black. 
Length  (skin),  3.40;  wing,  1.72;  tail,  1.20,  the  middle  feathers  0.20 
shorter;  exposed  culmen,  0.80. 

Adult  female  (No.  117263,  Pinal  County,  Arizona,  April  14, 1886;  W. 
E.  D.  Scott) :  Above  dull  metallic  bronze-green,  passing  on  top  of  head 
into  dull  grayish  brown,  the  feathers  with  paler  margins;  remiges  dull 
slate-dusky,  glossed  with  purplish  on  the  terminal  portion.  Middle 
pair  of  tail-feathers  entirely  bronze-green ;  rest  bronze-green  basally, 
then  purplish  black,  the  tip  of  the  outer  three  white,  the  latter  broadest 
on  exterior  feather,  us  is  also  the  black;  fourth  feather  with  a  small 
terminal  spot  of  bronze-green.  A  small  white  spot  behind  eye;  ear- 
coverts  dull  gray;  chin,  malar  region  and  upper  median  portion  of 
throat  white;  sides  of  throat,  with  chest  and  sides  of  neck,  pale  gray; 
median  line  of  breast,  whole  belly,  anal  region,  and  under  tail-coverts, 
white;  sides  and  flanks  white,  tinged  with  pale  grayish  and  light  rufous. 
Bill  and  feet  black.  Length  (skin),  3.65;  wing,  2.00;  tail,  1.20,  middle 
feathers  0.08  shorter ;  exposed  culmen,  0.90. 

Young  male  (No.  117266,  Pinal  County,  Arizona,  July  8, 1884 ;  W.  E. 
D.  Scott) :  Similar  to  stieaked-throated  adult  females,  but  feathers  of 
the  upper  parts  distinctly  margined  with  dull  buff,  and  remiges  without 
purplish  gloss. 

Toung  female:  Not  appreciably  different  from  the  young  male. 

In  adult  males  there  are  the  same  general  variations  in  color  as  are 
noticed  under  T.  colubris;  but  the  color  of  the  lower  throat  varies  much 
more  than  in  that  species,  the  variation  being  towards  blue,  some 
specimens  showing  even  a  green  hue  on  at  least  the  exposed  portion  of 
some  of  the  feathers. 

Adult  females  vary  chiefly  as  to  the  chin  and  throat,  which  are  usu- 
ally plain  whit<e  or  grayish  white',  but  frequently  more  or  less  distinctly 
streaked  with  dusky,  even  in  spring  and  breeding  specimens.  Others, 
again,  even  breeding  birds,  have  a  distinct  rusty  tinge  or  suffusion  on 
the  flanks,  as  in  T.  colubris.  Very  rarely  (as  in  No.  98440,  Red  Bluff, 
California,  May  12, 1884,  C.  H.  Townsend),  the  middle  tail-feathers  are 
blackish  at  their  tips  for  a  considerable  distance. 

While  the  range  of  this  species  within  the  United  States  is  quite 
extensive,  its  distribution  is  irregular.  According  to  Mr.  Belding 
it  is  apparently  rare  or  local  in  central  California,  although  common 
along  the  Sacramento  and  San  Joaquin  Rivers,  while  it  winters  entirely 
south  of  that  State,  not  having  been  met  with  by  him  during  the  win- 
ter even  in  the  Cape  district  of  Lower  California.    Mr.  W.  E.  D.  Scott* 


•  The  Aok,  Oct.  1886,  p.  430. 
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foand  it  to  be  a  <<  common  sammer  resuleDt  iu  the  Gatalina  Moantains, 
where  it  breeds  very  commonly.  Arrives  early  in  March^  and  is  abun- 
dant by  the  last  of  that  month.  By  the  last  of  April  the  birds  are 
mated  and  begin  breeding;  and  I  have  found  uests  with  fresh  eggs 
late  in  July  and  early  in  August.  By  the  10th  of  October  they  have 
all  left  the  region  in  question."  He  found  it  to  be  of  uncommon  occur- 
rence above  an  altitude  of  7,000  feet,  but  it  was  common  and  breeding 
at  Fort  Lowell,  <^  which  is  north  of  Tucson  and  lies  at  about  the  same 
altitude,"  though  about  the  latter  place  Mr.  Herbert  Brown  regards  it 
as  rare,  and  has  not  found  it  breeding. 

The  black-chinned  Humming  Bird  has  not  yet  been  found  as  far  to 
the  eastward  in  the  Bocky  Mountain  district  as  Selasphorus  platycerdus 
and  8.  rufuSj  the  Uintah  Mountains,  Utah,  being  the  easternmost  limit 
recorded.  In  these  mountains  the  present  writer  found  it  rather  com- 
mon in  July,  1869,  while  it  was  also  fairly  common  in  the  Wahsatch 
Mountains  and  in  the  vicinity  of  Salt  Lake  City. 

It  habits  are  essentially  the  same  as  those  of  the  Buby-throat 

Oeuas  CALTPTE  GouiD. 

Calfpte  Ck>UiJ>,  Introd.  Trooh.  Oct  ed.  1861,  87.    Type,  Orniamya  cobUb  Bourc. 
Imcaria  Muls4NT,  Cat.  des  Ois.  Moach.  1875,  29.    Type,  Orni$mya  costce  Bourc. 

Genbbio  Ghabaotebs.— Adult  males  with  the  top  of  the  head  bril- 
liantly metallic  (red,  purple,  or  violet),  like  the  gorget,  with  its  elon- 
gated lateral  ruff-like  extensions,  and  the  tail  emarginated  or  slightly 
forked,  with  the  outer  pair  of  feathers  abruptly  narrower  than  the 
rest  (except  in  C.  helenas)^  and  destitute  of  white  or  rufous  markings ; 
adult  females  with  outer  tail-feathers  decidedly  narrower  than  the 
next,  but  with  broad  rounded  end,  and  without  any  rufous. 

In  this  genus,  or  subgenus,  the  primaries  are  nearly  intermediate  in 
form  between  those  of  Troehilus  and  those  of  SeUuphorus^  though  much 
more  like  the  former.  The  males  are  very  easily  distinguished  by  the 
characters  given  above  from  those  of  both  the  other  genera  mentioned  ; 
bat  the  females  are  so  much  like  those  of  the  species  of  Trochiltts  in 
both  form  and  coloration  that  size  alone  is  the  easiest  way  to  distin- 
guish them — that  of  C.  cosUe  being  smaller,  while  that  of  0,  anna  is 
larger  than  the  female  of  either  species  of  Troehilus.  From  the  females 
of  any  species  of  SeUuphoms^  as  well  as  from  that  of  AtthiSj  those  of 
Calypte  may  be  distinguished  by  the  entire  absence  of  any  rufous  on 
the  tail. 

Of  the  known  species,  two  belong  to  Galifornia  and  northwestern  Mex- 
ico and  one  to  Guba,  the  latter  being  aberrant  in  some  parts  of  its 
structure  as  well  as  coloration,  and  perhaps  entitled  to  subgeneric  if 
not  generic  separation.  It  is  the  smallest  of  all  Humming  Birds,  being 
considerably  less  than  theVervain  Humming  Bird  of  Jamaica  and  Hayti 
(UeUMuga  min%ma\  which  hitherto  has  enjoyed  the  distinction  of  being 
least  among  birds. 
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Tbe  three  species  of  Calypie  may  be  dietingaished  by  tbe  foHowiug 
characters : 

aK  Wing  not  leM  than  1.70;  tipper  tail-coverts  aud  middle  tail-feathers  bronse-green ; 
outer  tail-feather  of  male  much  narrower  than  the  next. 
h^.  Tail  1.15  or  more  (1.30-1.45  in  the  male) ;  adult  male  with  gorget  and  top  of  head 
metallic  purplish  red;  <idult  female  dull  light  brownish  gray  beneath.  Hab.  : 
California,  resident,  a  few  migrating  to  Arizona  and  northern  Mexico  in  win- 
ter. C  atifta  (Less.).  Annate  Humming  Bird,  (Page  334.) 
ft'.  Tail  not  more  than  1.10  (still  shorter  in  female);  adult  male  with  gorget  and 
top  of  head  metallic  violet ;  adult  female  with  under  parts  white.  Hab.:  West- 
ern Mexico,  Arizona,  Lower  California,  and  southern  California. 

C.  casta  (BOURC).     C08ta*8  Bumming  Bird.    (Page  337.) 

a^  Wing  not  more  than  1.15;  upper  tail-coverts  and  middle  tail-feathers  metallic 
blue  or  greenish-blue ;  outer  tail-feather  of  male  not  narrower  than  the  next. 
Adult  male  with  gorget  and  top  of  head  metallic  purplish  red  (as  in  C  anna) ; 
adult  female  with  anterior  half  of  lower  parts  pale  ash-gray,  posterior  half 
white.    J?a&. ;  Cuba.     Chelenw  (QuJXDh.),    Princess  Selena^ a  Humming  Bird.* 

Anna's  Humming  Bird.    Calypie  anna  (Lksb.). 

Omismya  anna  LK88.,Ois.  Mouch.,  1829,  205,  pi.  74. 

Trochilus  anna  JARD.,Nat.  Libr.  Humming  B.,  I,  1833,  93,  pL  6.~AuD.,  Om. 

Biog.  Y,  1839,  438,  pi.  425:  Syuop.  1839, 170;  B.  Am.  IV,  1842,  168,  pL  252. 
CalypU  ann€B  Gould,  Mon.  Trocb.,  pt.  xi,  1856,  pi.  5;   vol.  iii,  1861,  pi.  135. — 
Coop.  Om.  Cal.  i,  1870,  358.~B.  B.and  E.,  Hist.  N.  Am.  B.  u,  1874,  454,  pL 
47,  fig.  7. 
Red-headed  Humming  Bird. 
Anna's  Calypte  (Gould). 

Chupamirto  de  cabeza  y  cnello  esoarlata  (D'Oca). 
Le  Calypte  d'  Anna  (Mulsant  and  Vbrreaux). 
Oiseau-Monche  Anna  (Lesson). 

Bange. — California,  resident  in  warmer  portions;  performs  a  partial 
migration  south  through  Arizona  to  table-lands  of  Mexico;  south  in 
Lower  California  as  far  as  Cerros  Island. 

Sp.  Chab. — Adult  male :  Entire  head  (except  occiput),  including  ruff, 
brilliantly  metallic  purplish  red ;  length  about  3.40-^.75;  wing  1.90^ 
2.00,  tail  1.30-145,  exposed  culmen  0.65-0.70.  Adult  female :  bronze- 
green  above,  including  top  of  head,  the  latter  sometimes  dull  grayish 
brown,  with  little  if  any  metallic  gloss ;  throat  pale  gray  or  grayish 
white,  the  feathers  with  darker  central  spots,  often  mixed  with  spots  of 
metallic  crimson;  length  3.80-4.15,  wing  2.00-2.05,  tail  1.15-1.30, 
exposed  culmen  0.70-0.75. 

Adult  male  (No.  84123,  Marin  County,  California,  February  15, 1877 ; 
C.  A.  Allen) :  Entire  head  (except  occiput),  including  gorget,  with  its 
elongated  latero-posterior  feathers,  forehead,  crown,  and  post-ocular 
region,  rich,  brilliant,  metallic  purplish  red,  or  rose-red,  with  more 
purplish,  and  in  certain  lights  somewhat  golden  or  bronzy,  reflections ; 
occiput,  hind  neck,  back,  scapulars,  wing-coverts,  rump,  upper  tail- 
coverts,  and  middle  pair  of  tail-feathers  metallic  bronze-green ;  remiges 

*  Orihorhynchus  Helena  Gundl.  Lkmb.,  Aves  de  la  Isla  de  Caba,  1850,  70,  pi.  10, 
^g.  'i.—Calypte  helencs  Gould,  Mon.  Trocb.  iii,  pi.  136. 
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daskj,  with  very  faint  parplish  gloss;  tail-feathers  (except  middle 
pair)  dall  parplish  black,  with  inner  webs  chiefly  pale  brownish  gray, 
the  pair  next  to  the  middle  ones  strongly  tinged  or  washed  with  metal- 
lic green.  A  minnte  white  spot  immediately  behind  eye.  Chest  pale 
brownish  gray,  the  feathers  with  still  paler  (grayish  white)  terminal 
margins ;  sides  and  flanks  rather  dall  metallic  bronze-green,  inclining 
to  olive  in  some  lights,  the  feathers  indistinctly  margiued  with  pale 
brownish  gray;  median  lino  of  breast  and  belly  similar,  bat  paler  on 
accoant  of  greater  width  of  the  pale  grayish  margins ;  downy  tafts 
between  ramp  and  flanks  pare  white;  under  tail-coverts  white  with  a 
central  longitudioal  space  of  grayish  olive  glossed  with  green.  Bill 
and  feet  black.  Length  (skin),  3.75,  wing  2.00,  tail  1.40  (middle  feath- 
ers 0.25  shorter),  exposed  culmen,  0.68. 

Adult  female  (No.  6052,  San  Francisco,  California,  winter  1853-'54 ; 
Dr.  B.  D.  Catts) :  Whole  top  of  head  metallic  bronze-green,  less  bright 
than  the  back  and  becoming  mach  duller  on  forehead ;  upper  parts 
otherwise  as  in  the  male,  except  three  outer  tail-feathers,  the  first  of 
which  is  dull  brownish  white  at  tip  (for  about  0.25  of  an  inch  on  outer 
web),  then  black  (for  about  0.30  of  an  inch),  the  basal  portion  light 
grayish  brown ;  second  feather  with  whitish  tip  smaller  and  black  sub- 
terminal  space  larger,  the  basal  portion  chiefly  metallic  green ;  third 
with  only  a  very  narrow  terminal  edging  of  white,  but  otherwise  like 
the  second ;  fourth  with  merely  a  blackish  spot  near  tip  of  each  web, 
on  edge,  that  on  outer  web  reaching  almost  to  the  shaft.  Lower  parts 
as  in  the  male,  but  malar  region,  chin,  and  throat  pale  brownish  gray, 
the  middle  of  the  latter  spotted  with  metallic  red,  the  ear-coverts 
grayish  brown.  Bill  and  feet  black.  Length  (skin),  3.80;  wing,  2.05; 
tail,  1.15  (the  outer  feathers  0.05  shorter) ;  exposed  culmen,  0.70. 

Youngmale:  Similar  to  the  adult  female,  but  tail  difierent,  the  whitish 
tips  and  blackish  subterminal  spaces  of  the  two  outer  feathers  being 
mnch  less  distinct.  Autumnal  specimens  show  metallic  red  feathers, 
mixed  with  the  first  plumage,  on  crown  and  throiit. 

Young  female  (No.  79671,  Tejon  Mountains,  California,  August  19, 
1875 ;  H.  W.  Qenshaw) :  Similar  to  the  adult  female,  but  feathers  of 
upper  parts,  particularly  on  those  of  rump  and  the  upper  tail-coverts, 
very  narrowly  margined  at  tips  with  pale  grayish  buffy. 

Adult  males  vary  somewhat  in  the  color  of  the  crown  and  throat, 
some  being  more  purplish  red  than  others.  One  (No.  5501,  Petaluma, 
California,  E.  Samuels),  has  the  crown  glossed  with  steel-blue  in  cer- 
tain lights. 

Females  with  metallic  feathers  on  the  throat  seem  to  be  the  rule 
rather  than  the  exception  in  this  species ;  at  least,  of  the  11  specimens 
now  before  me,  8  have  the  throat  thus  ornamented,  though  the  extent 
of  the  metallic  red  spotting  varies  greatly. 

Perhaps  the  most  beautifal  of  North  American  Humming  Birds, 
this  spepies^  iiame4   by  M,  Jjesgon  after  Mme.  Anna,  Duchesse  de 
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Rivoli,  is  one  of  the  most  abandant  of  those  occurring  in  the  State  of 
California,  where  it  remains  throughout  the  year.  Its  distribution 
within  that  State  is  pretty  general,  though  it  is  said  to  be  much  less 
frequent  in  the  low  valleys  than  in  the  mountains  in  summer,  probably 
on  account  of  the  comparative  scarcity  of  flowers.  At  San  Diego  it  is 
said  to  be  more  numerous  in  winter  than  in  summer,  as  is  probably 
the  case  in  other  parts  of  southern  California.  Mr.  Belding  did  not 
find  it  in  Lower  California  farther  south  than  Cerros  Island,  where  he 
took  a  single  specimen  in  April.  Those  individuals  which  pass  beyond 
the  United  States  during  their  winter  migration  appear  to  go  to  north- 
ern Mexico  by  way  of  Arizona,  Mr.  Henshaw  having  found  it  commoa 
in  the  vicinity  of  Camp  Grant  from  September  24  to  27, 1873.  Mr. 
Scott,  however,  found  it  so  rare  in  that  Territory  that  he  met  with  but 
a  single  specimen,  which  he  took  on  October  1, 1883,  in  the  Cataliua 
Mountains,  at  an  altitude  of  5,000  feet,  and  he  says  *  that  Mr.  Herbert 
Brown  has  no  record  of  its  occurrence  about  Tucson  at  any  season. 

At  the  place  where  Mr.  Henshaw  found  them  they  were  ^'  by  no 
means  rare,"  as  he  saw  in  the  neighborhood  of  20  during  the  four  days 
which  he  spent  in  collecting  there.  <<  They  were  always  seen  in  the 
immediate  vicinity  of  the  creeks,  where  only  at  this  late  season  there 
remained  a  few  of  the  bright  flowers  about  which  they  were  seen  hover- 
ing. Their  large  size  rendered  them  very  conspicuous  among  the  other 
species,  and  as  if  aware  of  this  they  were  much  the  shyest  of  all."! 

I  have  referred  above  to  the  beauty  of  this  species,  a  fact  which 
seems  to  have  impressed  Mr.  Gould  also,  judging  from  the  following, 
from  Vol.  Ill  of  his  Monograph  of  the  TrochilidsB  (p.  135) : 

When  studying  tbe  divenified  forms  and  ooloriDg  of  the  Troohilidse,  I  have  fre- 
qaeatly  been  strack  with  the  fact  that  those  districts  or  oountries  having  a  metal- 
liferoas  character  are  tenanted  by  species  of  Humming  Bird's  which  are  more  than 
ordinarily  briUiant  and  glittering.  This  is  especially  the  case  with  the  species  in- 
habiting Mexico  and  California:  in  illustration  of  this  assertion,  I  may  cite  the  three 
California  species,  Selatphorvs  rufua,  Calypt^  cosUb,  and  the  present  bird,  C.  annw,  all 
of  which  are  unequaled  for  the  rich  metallic  brilliancy  of  certain  parts  of  their 
plumage,  by  any  other  members  of  the  family.  The  two  latter,  C  co«to  and  C,  anna, 
have  not  only  the  throat,  but  the  entire  head  as  glitteringly  resplendent  as  if  they 
had  been  dipped  in  molten  metal.  ^ 

For  a  very  interesting  account  of  the  nesting  habits  of  Calypte  annoj 
the  reader  is  referred  to  an  article,  headed  "  Notes  from  California,"  in 
the  Ornithologist  and  Oologist,  Vol.  yii,  p.  139. 


•  The  Auk,  October,  1886,  p.  431. 

t  Report  on  Ornithological  Specimens,  Wheeler's  li)xp.,  1873|  pp.  130, 131, 
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Costa's  Humming  Bird.    Calypte  cobUjb  (Bovrc). 
(Plato  XXXIX.) 

OmUmya  eoita  BouRC,  Rev.  Zool.  1839,  294. 

Calypte  coske  Gould,  Mod.  Troch.  pt.  xi,  1856,  pi.  7;  vol.  iii,  1861,  pi.  134.— Coop., 
Orn.  Cal.  I,  1870,  360.— B.  B.  aud  R.,  Hist.  N.  Am.  B.  ii,  1874,  457,  pi.  47,  fig.  8. 
Costa's  Calypte  (Gouu>). 

La  Lieaoaire  do  Costa  (Mulsant  and  Verreaux). 
Oisesu-Moaohe  de  Costa  (Bourcikr). 
Chopamirto  do  gola  y  caboza  violada  (IVOca). 

Kakge. — Soathern  California,  Lower  California,  Arizona,  and  western 
Mexico. 

Sp.  Char. — Adult  male  with  top  of  head,  gorget  and  riifif  brilliantly 
burnished  metallic  violet,  changing  to  royal  purple,  blue,  and  sometimes 
even  to  green  in  certain  lightsj  length  about  2.75-3.20,  wing  1.75-1.90, 
tail  about  1.10,  exposed  cnlmen,  0.65-0.68.  Adidt  female  with  top  of 
head  dull  grayish  brown  anteriorly,  changing  to  bronze  or  bronze-greeu 
posteriorly,  like  color  of  back,  etc.;  chin  and  throat  grayish  white,  some- 
times spotted  with  metallic  violet;  basal  portion  of  lateral  tail-feather 
pale  grayish  brown;  length  about  3.55-3.70,  wing  1.70-1.80,  tail  1.05, 
exposed  culmen  0.65-0.70. 

Adult  male  (No.  99215,  Tucson,  Arizona,  March  18, 1884;  E.  W.  Nel- 
son): Whole  top  of  head,  chin,  throat,  car-coverts  and  much  elongated 
feathers  (extending  nearly  1  inch  from  chin-angle)  on  side  of  throat 
ricbly  burnished  metallic  violet,  changing  to  royal  purple  and  blue  in 
different  lights;  rest  of  upper  parts,  except  remiges,  bronze-green; 
remiges  dusky  slate,  faintly  glossed  with  purplish;  tail  (except  middle 
pair  of  feathers)  grayish  dusky  glossed  with  green,  this  more  distinct 
toward  middle  feathers,  the  inner  web  of  outer  feather  considerably 
paler,  and  the  three  outer  feathers  darker  near  tip.  A  small  white 
spot  behind  eye.  Lower  foreneck  and  chest  white ;  sides  and  flanks 
deep  metallic  bronze  green;  median  line  of  breast  and  belly  pale  gray- 
ish or  dull  grayish  white;  silky  tufts  between  rump  and  flanks,  pure 
white;  under  tail-coverts  bronze-green  centrally,  white  around  margins. 
Bill  and  feet  black.  Length  (skin)  3.15,  wing  1.75,  tail  1.05,  middle 
feathers  0.15  shorter,  exposed  culmen  0.68. 

Adult  female  (No.  99216,  Tucson,  Arizona,  May,  1884;  E.  W.  Nelson) : 
Top  of  head  dull  light  brownish  gray,  passing  on  occiput  into  dull  me- 
tallic bronze-green  and  this  into  lighter  bronze-green  on  back,  scapu- 
lars, wing-coverts,  rump,  upper  tail-coverts,  and  middle  pair  of  tail- 
feathers;  the  feathers  of  the  back,  etc.,  showing,  in  certain  lights,  very 
indistinct  terminal  margins  of  pale  buflfy  gia»yish;  remiges  dull  brown- 
ish slate,  very  faintly  glossed  with  purplish;  rectrices  next  to  middle 
pair  metallic  bronze-green,  broadly  tipped  with  black;  next  pair  simi- 
lar, but  black  much  more  extensive  and  the  tip  white  (for  about  .05  of 
an  inch);  next  pair  with  white  tip  much  wider,  and  the  basal  portion 
green  only  next  to  the  black  band,  the  remaining  part  pale  brownish 
H.'Mi8.  129,  pt.  2 22 
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gray;  outer  pair  similar  bat  with  basal  portion  wholly  pale  brownish 
gray,  and  the  white  tip  slightly  longer  (extending  aboat  .20  of  an  inch 
from  tip).  A  small  white  spot  behind  eye;  beneath  this  an  oblique 
patch  of  brownish  gray,  extending  from  lower  eyelid  across  ear-coverts 
and  gradually  fading  into  the  white  of  the  throat;  chin,  throat,  breast, 
belly,  and  under  tail-coverts  dull  white;  feathers  of  sides  and  flanks 
pale  bronze-green,  broadly  margined  with  pale  buffy  grayish  or  brown- 
ish white.  Bill  and  feet  black.  Length  (skin)  3,  wing  1.80,  tail  0.95 
(outer  feathers  0.10  shorter),  exposed  culmeu  0.65. 

Young  male  (No.  99369,  Santa  Bita  Mountains,  Arizona;  K  W.  Nelson) : 
Much  like  the  adult  female,  as  described  above,  but  top  of  head  dull, 
faintly  metallic,  bronze-green,  like  back,  etc.,  and  all  the  feathers  of 
upper  surface  of  head  and  body  distinctly  margined  terminally  with 
pale  grayish  buft',  this  most  conspicuous  on  rump;  rectrices  with  both 
the  white  tips  and  black  subterminal  spaces  less  extensive,  and  basal 
portion  of  outer  feathers  faiutly  glossed  with  green ;  oblique  patch  from 
beneath  eye  and  across  ear-coverts  much  darker ;  posterior  part  of  sides 
of  throat  spotted  with  dusky  grayish  brown,  the  more  anterior  portion 
and  cbio  marked  with  much  smaller  and  paler  spots;  middle  of  throat 
metallic  violet. 

¥oung female  (No.  117281,  Pinal  County,  Arizona,  May  27, 1885;  W. 
E.  D.  Scott) :  Like  the  young  male,  as  described,  but  entire  throat,  with 
chin,  immaculate  white,  shading  into  pale  brownish  gray  on  sides  of 
neck ;  forehead  and  crown  pale  brownish  gray,  the  feathers  with  small 
central  spots  of  darker;  tail  much  as  in  adult  female. 

Adult  males  vary  somewhat  in  thechangeable  reflections  of  the  crown 
and  ruff,  which  usually  varies  from  a  pure  magenta  or  aster  purple, 
through  violet,  to  light  steel-  blue,  with  occasional  greenish  tints,  accord- 
ing to  the  position  in  which  the  bird  is  held,  some  specimens  showing 
the  blue  and  green  reflections  more  strongly  than  others.  In  one  exam- 
ple, a ''mummied"  skin  from  San  Qnentin  Bay,  Lower  California  (No. 
96615,  May  9, 1880,  L.  Belding),  a  portion  of  the  crown  and  the  tips  of 
some  of  the  ruft' feathers  are  permanently  or  uuchangeably  bright  green  ; 
but  possibly  this  may  be  the  result  of  contact  with  thecarbolic  acid  with 
which  the  specimen  was  preserved.  There  is  also  a  good  deal  of  varia- 
tion in  the  distiuctness  of  the  markings  on  the  under  tail-coverts,  some 
specimens  having  the  central  portions  of  these  feathers  very  faint  gray- 
ish, others  very  deep  bronze  or  bronze  green. 

Some  adult  females  show  metallic  violet,  bluish,  or  bluish  green  feath- 
ers on  the  middle  of  (he  throat,  but  usually  these  are  altogether  absent. 

This  beautiful  Humming  Bird,  named  by  M.  Bourcier  in  honor  of  M. 
le  Marquis  Costa  de  Beauregard,  is  also  an  inhabitant  of  California,  but 
unlike  C  anna  is  of  very  limited  distribution  in  that  State.  According 
to  Dr.  Cooper  it  has  been  taken  as  far  north  as  San  Francisco,  but  it  is 
prob^ly  only  a  straggler  there,  and  it  is  said  to  be  very  rare  in  Ven- 
tura County.    It  is  common  during  summer  in  the  canons  of  the  Sau 
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Plate  XXXIX. 


Costa's  Humming  Bird  iCalypte  coHta>). 
Male.    (Cat.  No.  117272,  U.  S.  N.  M.    Pinal  County,  Arizona.    Collected  by  W.  E.  D.  Scott.) 
Female.    (Cat.  No.  117272,  U.  S.  N.  M.    La  Paz,  Lower  California.    Collected  and  presented  by 

L.  Belding.) 
Nest.    (Cat.  No.  18542,  U.  S.  N.  M.     La  Paz,  Lower  California.    Collected  and  presented  by  L. 

Belding.) 
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Bernardino  foot-hills,  and  breeds  also  ou  the  Colorado  Desert,  where 
its  nest  was  found  by  Mr.  F.  Stephens  as  early  as  March  18.  It  winters 
abandantly  in  the  Gape  district  of  Lower  California,  but  none  are 
said  to  winter  so  far  north  as  San  Diego.  It  breeds  in  the  Cape  dis- 
trict, but  is  much  less  common  there  in  summer  than  in  winter.  In 
southern  Arizona  it  occurs  abundantly  during  its  migrations,  and  also 
breeds  in  those  localities,  which  seem  specially  adapted  to  it 
Says  Mr.  W.  B.  D.  Scott*: 

111  1884  I  did  not  meet  with  the  birds  ia  the  Catalinas  till  late  in  July,  and  then 
only  sparingly.  Bat  in  1885,  in  the  same  locality,  the  birds  were  very  common  by 
April  5,  particularly  the  males,  in  the  most  gorgeous  plumage.  The  absence  of 
adult  females  for  the  next  six  weeks  wa&  very  noticeable.  I  think  I  took  only  three, 
though  the  males  were  common  all  the  time.  About  the  20th  of  May  young  birds 
of  the  year  began  to  be  abundant,  and  adult  birds  of  either  sex  were  difflult  to  find- 
Theyoang  birds  were  common  all  through  June;  I  could  often  count  twenty  near 
my  honse ;  but  after  June  1  I  was  Unable  to  get  any  adult  birds  of  either  sex.  I  do 
not  think  the  birds  bred  in  the  CatallnaS|  but  think  that  probably  they  did  breed  in 
numbers  on  the  San  Pedro  Hi?er. 

Two  nests  of  this  species,  collected  at  La  Paz,  by  Mr.  Belding,  are 
quite  different  in  size  and  shape.  Both  are  ordinary  looking  structures, 
composed  of  dull  gray  lichens  and  small  pieces  of  thin  bark,  held  to. 
gether  with  spiders'  webs,  the  intiCrior  containing  a  few  soft  small 
feathers,  in  one  nest  apparently  of  the  summer  yellow  bird  {Dendroica 
cestivay  The  larger  nest  measures  about  1^  inches  in  diameter  by  a 
little  more  thaa  1  inch  in  depth,  the  cavity  being  about  0.1  by  0.80; 
the  smaller  one  measures  about  the  same  in  diameter  across  the  top, 
but  is  much  narrower  at  the  bottom,  is  less  than  1  inch  high,  and  has 
a  shallower  cavity  with  much  thinner  walls.  Each  contains  a  single 
egg,  one  measuring  0.30  by  0.50,  the  other  0.32  by  0.50.  The  identifica- 
tion is  positive,  the  parent  bird  accompanying  each  nest.  One  of  these 
females  has  a  very  large  spot  or  patch  of  metallic  violet  on  the  throat, 
while  the  other  has  instead  only  a  few  dusky  specks. 

Genus  SEIiASPHORUS  Swainson. 

Selaaphorus  Swains.,  Fauna  Bor.-Ara.  II.  1831,  324,  and  496.    Type,  Trochilus  rufus 
Gmel. 

Generic  Chabagtebs. — Adult  males  with  the  tail-feathers  partly 
rufous,  the  outer  primary  narrow  and  pointed  (except  in  three  of 
the  Central  American  species  f),  and  the  tail  more  or  less  graduated, 
with  some  of  the  feathers,  at  least,  more  or  less  pointed;  top  of  head 
greenish,  or  at  least  not  similar  in  color  to  the  gorget  (except  in  8. 
floresii). 

The  species  of  this  genus,  or  subgenus,  differ  so  much  among  them- 
selves in  points  of  structure  that  I  am  not  able  to  give  any  better  diag- 


•The  Auk,  Oct.,  1886,  p.  431. 

t  S,  tarridus  Sal  v.,  S.  ardens  Salv.,  and  S.  flammula  Salv.,  Viav®  ^^^  ^^P  o^  *he  outer 
primary  rounded. 


340  REPORT   OF   NATIONAL   MUSEUM,  1890. 

nosis  than  the  above.  The  typical  species  are  easily  recognized,  so 
far  as  the  males  are  concerned,  by  the  narrow  and  pointed  oyter  prim- 
ary, all  of  the  northern  species  possessing  this  character,  while  one 
of  the  southern  species  {S,  sGintilla)  does  also;  while  as  to  colorationi 
the  males  of  all  are  characterized  by  a  greater  or  less  am  oant  of  rufous, 
longitudinally  disposed,  on  at  least  some  of  the  tail-feathers.  The  tail 
is  more  or  less  graduated  or  wedge-shaped,  except  in  8.  platycercusj  in 
which  six  middle  feathers  are  about  equal  in  length,  the  two  outer  pairs, 
successively,  decidedly  shorter.  All  have  a  more  or  less  brilliant  me- 
tallic gorget,  which  in  all  of  the  species  except  S.platycercus  has  the 
postero-lateral  feathers  elongated  into  a  conspicuous  ^^ruff."  Only 
S.floresii  has  the  top  of  the  head  brilliantly  metallic  (the  same  color 
as  the  throat),  thus  showing  an  affinity  to  the  genus  or  subgenus  Calypte^ 
which,  however,  has  an  emarginate  and  differently  colored  tail  and 
very  differently  shaped  outer  primary. 

It  is  very  difficult  to  recognize  generic  or  snbgeneric  characters  in 
the  females;  but  their  more  graduated  tails,  with  a  considerable  quan- 
tity of  rufous  on  the  basal  portion  of  at  least  three  of  the  rectrices, 
will  distinguish  them  from  the  females  of  any  other  North  American  Hum- 
ming Birds,  except  Stellula  calliope,  which  has  the  rufous  much  more  re- 
stricted as  well  as  paler  and  duller,  and  the  six  middle  feathers  of  some- 
what spatulate  or  paudurate  form ;  and  from  those  of  any  Mexican 
genera  except  Atthis,  Doricha,  and  Calotkoraa^  which,  except  the  first, 
differ  in  having  a  curved  bill  and  short  middle  tail-feathers. 

The  female  of  Atthis  heloi  sa  is  essentially  similar  to  that  of  some  spe- 
cies of  Selasphorus  in  the  coloration  of  the  tail,  but  the  latter  is  double- 
rounded,  and  the  outer  primary  is  much  broader. 

The  known  species  of  Selasphorus  may  be  distinguished  as  follows : 

MALBB. 

a'.  Top  of  the  head  briUiaat  metallic  red,   like  the  gorget.    Hah. :  Western  Mexico; 
San  Francisco,  Cal.  f 

S.  floreni  Gould.  Floresi's  Humming  Bird.    (Page  341.) 
a'.  Top  of  the  head  greenish,  totally  different  from  the  color  of  the  gorget. 
bK  Middle  tail-feathers  rufous,  with  a  median  streak  or  stripe  of  black;  gorget 
brilliant  fire-red  or  metallic  scarlet, 
c'.  Upper  parts  (except  top  of  head)  rufous,  sometimes  glossed  with  green  on  the 
back.     Hab. :  Western  North  America  south  to  Mexico. 

S.  rufu8  Omul.    Rufom  Humming  Bird.     (Page  343.) 

cK  Upper  parts  mainly  metallic  green. 

d\  Larger  (like  {S.  rafua),  with  upper  tail- coverts  wholly  rufons.  Hab. :  British 

Columbia  to  Arizona.   S.  alleni  Hensh.  Allen^s  Humming  Bird.  (Page347. ) 

dr.  Smaller  (wing  only  1.30,  culmen  less  than  .50),  with  upper  tail-coverts  partly 

green.    Hab.  :  Costa  Rica  and  Veragua. 

S.  scintilla  Gould.    Sparkling  Humming  Bird.* 
b^.  Middle  tail-feathers  merely  edged  with  rufous  or  (in  S. platycercus)  with  no  ru- 
fous whatever. 


*  Trochilus  {SelaaphoruB)  scintilla  GoULD,  P.  Z.  S.,  1850, 162. 
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c^  Middle  tail-feathers  edged  with  rafous;  outer  primary  not  attenuated  at  tip. 

(T.  Middle  tail-feathers  purplish  black  with  little  or  no  metallic  green,  this, 

if  present,  on  outer  web  only  and  not  extending  nearly  to  the  shaft. 

(Gorget  metallic  "pomegranate-purple,"  not  very  brilliant.)    HaB.   Ve- 

ragnaand  Costa  Rica.  S.  ardent  Sal  v.  Blazing  Humming  Bird* 

dr.  Middle  tail-feathers,  metallic  green,  the  inner  web  (only) sometimes  partly 

purplish  black. 

c'.  Gorget  dull  **  heliotrope-purple,"  or  dull  grayish  purple,  with  silvery  or 

even  greenish  reflections.   Had.  Veragua. 

S,  torridus  Salv.    Parched  Humming  BirdA 
^.  CrOTget  dull  lilac-purple  or  wine-purple.    Hab.  Costa  Rica  and  Veragua. 

S.flammula  Salv.  Flaming  Humming  Bird,t 
c^.  Middle  tail-feathers  metallic  green,  without  rufous  edgings;  outer  primary  at- 
tenuated and  curved  outward  at  tip ;   wing,  1.85  or  more.     (Gorget  rose- 
parple  or  solferino.)  Hab.  Rocky  Mountain  district,  south  to  Gnatemala. 
S,  plaiycercua  (  Swai  ns.  )    Broad-tailed  Humming  Bird.  ( Page  350. ) 

FEMALES. 

aK  Oater  tail-feathera  tipped  with  white. 
6>.  Wing  not  less  than  1.65. 
c^.  Wing  more  than  1.90  (2.00-2.10),  middle  tail  feathers  without  any  rufous,  and. 
next  feather  with  merely  a  slight  edging  of  this  color  if  auy. 

S,plaiycercu8. 
c*.  Wing  less  than  1. 90  ;  middle  tail-feathers  with  more  or  lees  of  rufous  on  basal 
portion,  the  next  feather  with  basal  half  or  more  rufous. 
€i^  Outer  tail-feather  about  .15  wide  across  middle  of  black  space;  wing  1.75- 
1.80.  S.  rufu8. 

tt^.  Outer  tail-feather  only  .10  wide  across  middle  of  black  space;  wing  1.65- 
1.70.  S.  alleni, 

fr^  Wing  less  than  1.65.  S,  torridus, 

aK  Outer  tail-feathers  tipped  with  light  cinnamon-rufous  or  ochraceous-buff. 
6^  Middle  tail-feathers  margined  on  both  webs  with  cinnamo*n-rufou8;  outer  tail- 
feathers  with  both  webs  rufous  at  base, 
c'.  All  the  tail-feathers  except  middle  pair  cinnamon-rufous  across  both  webs  at 
base.  S,  scintilla* 

c*.  Only  three  outer  tail-feathers  cinnamon-mfous  across  both  webs  at  base. 

S»  ardens. 

h^.  Middle  tail-feather  with  only  the  outer  web  margined  with  cinnamon-rufous ; 

outer  tail-feather  with  only  the  inner  web  rufous  at  base.  S.  flammula, 

Flouesi's  Humming  Bird.    Sclasphorua  rubromitratua  Ridow. 
(Plato  XXXVIII,  Fig.  1.) 

Selasphorus  flaresii  Gould,  Mon.  Troch.  pt.xxiii,  Sept.  1,  1861,  pi.  10;  vol.  iii,  1861, 
pi.  139  {nee  Trochilaa  floresii  BouRC,  Rev.  Zool.  1846,  316).— Brvant,  Forest 
and  Stream,  xxvi.  No.  22,  July  24,  1886,  426  (San  Francisco,  Cal.). 
TroohiluefloreHi  Gray f  Hand.,  1. 1, 1869,  144  (Snbgen.  /S'flaxpAofVM).— RiDGW.-Man. 
N.  Am.  B.  1887,  315.— A.  O.  U.,  Abridged  Check  List,  1889,  No.  431.1. 

TroekiluB  rubromitraius  and  Selasphorus rubromitratuSj  RiDGW.,  Auk.  viii,  Jan.,  1891, 114. 

Le  S^tasphore  de  Floresi  (Mulsant  and  Verreaux). 

Chnpamirto  de  corona  y  pecho  escarlata  (D^Oca). 

Floresi's  Flame-bearer  (Gould). 


*  Selasphorus  ardens  Salv.,  P.  Z.  S.  1870,  209. 
\ Selasphorus  torridus  Salv.,  P.  Z.  S.  1870,208. 
X  Selasphorus  flammula  Salv.,  P.  Z.  S.  1864,586. 
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BiLNGE. — Sontb western  Mexico  (Bolanos,  State  of  Oaxaca);  acci- 
dental near  San  Francisco,  California. 

Sp.  GHAJt. — Adult  male  similar  in  color  to  Calypte  anna^  but  red  of 
the  head  more  scarlet,  and  tail-feathers  largely  rufous-chestnut;  outer 
primary  much  narrower  than  in  0.  anna,  and  tail  of  very  different 
shape,  the  lateral  pair  of  rectrices  being  much  shorter  than  the  middle 
pair,  instead  of  the  reverse. 

AduU  male  (No.  2620,  coll.  Walter  E.  Bryant,  San  Francisco,  Cali- 
fornia): Whole  top  of  head,  except  occiput,  together  with  entire  chin 
and  throat,  including  the  elongated  postero-lateral  feathers  of  the  gor- 
get, intense,  glowing  metallic  rose-red,  changing  to  metallic  scarlet, 
especially  on  chin  and  upper  part  of  throat;  occiput,  hind  neck,  back, 
scapulars,  wing-coverts,  rump,  and  upper  tail-coverts  metallic  bronze- 
green;  remiges  dusky,  or  dull  brownish  slate,  faintly  glossed  with 
purplish;  middle  pair  of  tail-feathers  metallic  green  (much  less  bronzy 
than  back,  etc.),  the  outer  web  broadly  edged  with  rufous-chestnut 
nearly  to  the  tip,  the  inner  web  similarly  marked  for  basal  half;  next 
feather  chestnut-rufous  with  a  median  stripe  of  purplish-black,  this 
stripe  gradually  coming  to  a  point  before  the  base  of  the  feather  is 
reached,  but  in  the  other  direction  widening  so  as  to  reach  the  edge  of 
each  web  about  .25  of  an  inch  from  the  tip;  next  feather  similar,  but 
the  black  occupying  whole  width  of  outer  web  to  a  distance  of  half  an 
inch  from  the  tip,  but  much  restricted  on  inner  web ;  next  feather  with 
the  black  extending  about  as  far  along  the  edge  of  the  outer  web,  but 
not  reaching  further  along  the  shaft,  while  on  the  inner  web  it  follows 
the  shaft  no  further  than  .20  of  an  inch  from  the  tip ;  outer  feather 
dusky,  with  shaft* chestnut-rufous  nearly  to  the  tip  and  inner  web  a 
paler  tint  of  the  same  for  about  the  basal  half.  Chest  pale  brownish 
gray,  paler  anteriorly  against  the  lower  margin  of  the  metallic  gorget ; 
middle  line  of  breast  and  belly  similar ;  sides  and  flanks  metallic  bronze- 
green,  the  feathers  margined  with  pale  brownish  gray;  axillars  and 
adjacent  smaller  under  wing-coverts,  light  chestnut  or  cinnamon-rufoas ; 
femoral  downy  tufts  white;  under  tail-coverts  pale  cinnamon-rufous, 
becoming  grayish  white  on  laterobasal  portion.  Bill,  black.  Wing, 
1.70.  Tail,  middle  feathers  1.00,  longest  feathers  (third  pair)  1.20, 
shortest  feather  (outer  pair)  0.95,*  exposed  culmen  0.65. 

The  adult  male  described  above  agrees  exactly  with  Mr.  Oould's 
description  and  colored  figures  except  in  some  minor  and  unessential 
points,  and  since  Mr.  Gould's  description  and  figures,  though  from  the 
same  specimen,  do  not  agree  with  one  another,  it  is  altogether  likely 
that  neither  is  quite  correct.  Mr.  Gould  describes  the  color  of  the 
middle  pair  of  tail-feathers  as  '<  green  with  purple  refiexions,"  and  the 
lateral  ones  as  having  the  outer  webs  ^'  purple"  and  the  ^'  inner  webs 
deep  reddish  buff,"  but  they  are  not  so  colored  in  the  plate,  which 


*  The  tail  being  widely  spread^  these  measarements  may  not  be  more  than  approx- 
imately correot. 
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represents  the  middle  pair  as  greeu  with  a  contioaoas  broad  border  of 
rafons,  and  the  outer  pair  as  aniform  purplish  dasky,  the  intermediate 
feathers  being  rufous  with  a  narrow  median  stripe  of  purplish  dusky, 
expanding  into  a  wedge-shaped  space  near  the  tip.  The  coloration  of 
the  tail  as  represented  in  the  plate  agrees  very  well  with  that  of  the 
San  Francisco  specimen,  except  that  the  latter  has  the  basal  half  of 
the  inner  web  of  the  outer  tail-feathers  rufous,  and  lacks  the  rufous 
border  around  the  end  of  the  middle  feathers,  the  rufous  running  out 
to  the  edge  a  little  past  the  middle  of  the  feather,  and  thus  confined  to 
a  little  more  than  the  basal  half. 

This  most  beautiful  Humming  Bird  is  so  rare  that  only  two  examples 
have  been  recorded,  while  the  female  is  unknown.  The  history  of  the 
type-specimen  is  thus  told  by  Mr.  Gould: 

One  of  the  very  fi neat  birds  in  the  Loddigeaian  Golleotion  was  presented  to  the 
late  Mr.  George  Loddiges  by  Mr.  Floresi.  The  specimen  is  in  the  best  state  of 
preservation,  and  the  bird  mnst  have  been  killed  immediately  after  its  moulting 
had  beta  completed,  when  its  plnmage  was  in  ite  greatest  beauty.  It  would,  indeed, 
be  most  difficult,  if  not  impossible,  to  represent  the  color  of  the  head  and  throat  by 
any  artistic  means  at  our  command.  In  brilliancy  it  fully  equals  that  of  the  freshly 
moulted  males  of  Selasphorus  rttfuB,  but  differs  from  that  and  all  the  other  known 
species  of  the  genus  in  having  the  entire  crown,  as  well  as  the  gorget,  of  the  brightest 
flame  color.  In  the  form  and  coloring  of  its  tail  it  is  a  true  Selaaphonu  while  the 
disposition  of  the  colors  of  the  body  allies  it  to  Calypte, 

I  have  been  kindly  permitted  by  Miss  Loddiges  to  take  a  drawing  of  the  bird,  and 
tliat  lady  has  also  placed  in  my  hands  the  following  note  made  by  her  father  in 
reference  to  this  species: 

^'August  11,  1845.  Bir.  Floresi  sent  me  a  most  beautiful  Humming  Bird,  which  I  call 
Floreni.  It  is  from  Bolanos,  and  is  nearly  allied  to  Anna,  but  is  much  more  brightly 
colored ;  viewed  in  front,  it  is  scarlet,  the  sides  of  the  collar  are  ruby  color  or  crimson, 
the  head  is  bright  ruby  color,  and  the  tail  is  something  like  that  o£ platycercusg  but 
has  brown  inner  webs.     Mr.  Floresi  says  it  is  the  only  one  he  has  ever  seen. 

The  specimen  which  I  have  described  above  was  discovered  in  a  tax- 
idermist's shop  in  San  Francisco,  California,  in  1885,  by  Mr.  Walter  E. 
Bryant,  of  that  city,  to  whom  I  am  indebted  for  the  pleasure  of  inspect- 
ing it  It  had  been  mounted  as  a  '<  hat  bird,"  and  the  taxidermist 
who  stufifed  it  assured  Mr.  Bryant  that  the  specimen  had  been  killed 
in  the  vicinity  of  the  city.    (See  Forest  and  Stream,  vol.  xxvi,  p.  426.) 

Rufous  Humming  Bird.    Selasphorua  rufua  (Gmel.). 

(Plate  XL.) 

Trockilus  rtifus  Omkl.,  S.  N.  i,  1788,  497.— AUD.,  Om.  Biog.  iv,  1838, 555.— NUTT., 
Man.  2d  ed.  i,  1840,  714. 
Trockilus  {SelMpKonu)  rufua  Swains.,  F.  B.-A.  ii,  1831,  324. 
Masphorua  rufua  AuD.,  Synop.  1839, 171;  B.  Am.  iv,  1842,  200,  pi.  254.— Gould, 
Mon.  Troch.  pt.  in,  1854, pi.  5  (part) ;  vol.  iii,  1861.  ph  141  (part).— Coop., 
Orn.  Cal.  i,  1870,  355.— B.  B.  and  R.,  Hist.  N.  Am.  B.  ii,  1874, 459,  pi.  47, 
fig.  4. 
Selaapkonu  henahawi  Elliot,  Ball.  Natt.  Om.  Club,  ii,  Oct.  1877,  97,  102 ;  Class,  and 
Synop.  Tiooh.  1879,  111. 
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Nootka  Sound  Hamming;  Bird. 

Rufl-necked  Humming  Bird  (Latham,  Audubon). 

RnflT-necked  Iloney-encker  (Pennant). 

Cinnamon,  or  Nootka  Hamming  Bird  (Swainson). 

Rafoas-backed  Hamming  Bird. 

Rafons  Flame-bearer  (Gould). 

Le  S^laspbore  sasin  (Mulsant  and  Verrbaux). 

Chupamirto  pccho  dorado  (D*Oca). 

Banoe. — Western  North  America,  breeding  from  the  higher  moun- 
tains of  southern  California  northward,  near  the  coast,  to  Nootka 
Sound,  Alaska;  during  migrations,  east  to  Montana,  Colorado,  New 
Mexico,  and  western  Texas ;  wintering  on  table-lauds  of  Mexico. 

Sp.  GuAU.'^Adult  male  with  the  upper  parts,  except  top  of  head  and 
wing-coverts,  deep  cinnamon-rufous  or  brick -color,  the  back  sometimes 
washed  with  green  but  never  continuously  of  this  color;  top  of  head 
dull  bronze  or  bronzy  green;  gorget  intensely  brilliant  metallic  scarlet, 
changing  to  golden  in  certain  lights;  chest  white,  the  remaining  under 
parts  light  cinnamon-rufous,  paler  along  median  line.  Tail-feather  next 
to  middle  pair  with  a  notch  near  end  of  inner  web,  the  outer  web  sinu- 
ated  near  tip;  outer  tail-feather  more  than  0.10  of  an  inch  wide; 
length,  about  3.26-^.70;  wing,  1.50-1.60;  tail,  1.30-1.35;  exposed  cul- 
men,  O.GO-0.65.  Adult  female^  bronze-green  above ;  all  the  tail-feathers, 
including  middle  pair,  cinnamon-rufous  basally,  the  three  outer  broadly 
tipped  with  white  and  crossed  by  a  broad  subterminal  band  of  black ; 
terminal  or  subterminal  portion  of  fourth  feather  also  black,  the  white 
tip,  if  present,  very  small ;  outer  feather  more  than  0.10  of  an  inch 
wide;  chin,  throat,  chest,  and  median  portion  of  breast  white,  other 
lower  parts  pale  cinnamon-rufous ;  throat  usually  spotted  with  metallic 
scarlet  or  golden  red,  often  with  a  considerable  patch  of  this  color ; 
length,  about  3.60-^.90;  wing,  1.76-1.80;  tail,  1.12-1.30;  exposed  cul- 
men,  0.65-0.72. 

Adult  male  (No.  2896,  Columbia  Biver,  Oregon,  May,  1835;  J.  K. 
Townsend):  Forehead  and  crown  dull  bronze,  without  greenish  tinge  ; 
wing-coverts  greenish  bronze;  remiges  dusky,  or  dull  brownish  slate, 
very  faintly  glossed  with  purplish ;  rest  of  upper  parts  uniform  deep 
cinnamon-rufous,  without  a  trace  of  green;  rectrices  with  a  broad 
median  streak  of  purplish  dusky  on  the  terminal  portion  (this  streak 
about  .45  of  an  inch  long  on  middle  feathers),  but  on  two  outer  feathers 
this  dusky  color  confined  to  outer  webs.  A  small  white  spot  immediately 
behind  e^^o.  Lores,  suborbital  region,  and  ear-coverts  light  cinnamon - 
rufous.  Chin  and  entire  throat,  including  the  elongated  postero-lateral 
feathers  or  ^'ruff,^  intensely  brilliant  metallic  scarlet,  more  purplish,  or 
ruby,  red  in  some  lights,  golden  red  in  others ;  chest  white ;  rest  of 
lower  parts  light  cinnamon-rufous,  deeper  on  sides  and  flanks ;  downy 
tufts  between  rump  and  flanks  white,  tinged  with  rufous.  Bill  and  feet 
black.  Length  (skin),  3.40;  wing,  1.50;  tail,  1.20,  lateral  feathers,  0.30 
shorter;  exposed  culmen,  0.62. 
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Rufous  HnmiNO  Bird  (SelasphontH  rufus). 
Male.-  (Cat.  No.  91741,  U.  8.  N.  M.    Baird,  California.    CoUect<?d  by  Charles  H.  Townsend.) 
Female.    (Cat.  No.  94678,  U.  S.  N.  M.    Santa  F^  Mountains,  New  Mexico.    Collected  by  H.  W. 

Henshaw.) 
Nest.    (Cat.  No.  3026,  U.  S.  N.  M.    Port  Townsend,  Washington.    Collected  by  J.  G.  Swan.) 
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Adult  female  (No.  1943,  Columbia  River,  Oregon,  May  29, 1835 ;  J.  K. 
TowDsend) :  Above  brouzegreen,  becoming  dull  grayish  brown,  very 
faintly  glossed  with  bronze-green,  on  forehead  and  crown ;  upper  tail 
coverts  and  feathers  of  the  rump  cinnamon  rufous  with  green  tips,  the 
longer  tail-coverts  with  the  edges  also  rufous;  middle  tail-feathers 
with  the  basal  half  (concealed  by  the  coverts)  deep  cinnamon-rufous, 
except  along  the  median  line,  which  is  metallic  green,  like  the  terminal 
portion ;  three  outer  tail-feathers  broadly  tipped  with  white,  this  pre- 
ceded by  a  broad  space  of  purplish  black,  this  by  a  smaller  space  of 
metallic  green,  the  basal  portion  cinnamon-rufous,  the  outermost  feather 
having  a  mere  trace  of  the  green,  and  on  outer  web  only ;  fourth 
feather  with  the  tip  purplish  black  for  about  0.22  of  an  inch,  then  green 
for  about  0.?0  of  an  inch  (measured  along  shaft),  the  remaining  portion 
cinnamon-rufous.  Lores,  orbital  region,  and  ear-coverts  light  cinna- 
mon; a  small  white  spot  immediately  behind  eye.  Chin  and  throat 
white,  the  latero-posterior  portion  of  the  latter  spotted  with  greenish 
bronze,  and  the  lower  median  portion  covered  by  an  irregular  patch  of 
metallic  scarlet ;  chest  white;  sides  and  flanks  light  cinnamon-rufous, 
fading  into  white  on  median  portion  of  breast  and  belly;  under  tail- 
coverts  pale  cinnamon-rufous  with  whitish  tips.  Bill  and  feet  black. 
Length  (skin),  3.60;  wing,  1.78;  tail,  1.12,  outer  feathers  0.20  shorter: 
exposed  culmen,  0.72. 

Young  male  (So.  84129*  Fort  Whipple,  Arizona,  August  22, 1864;  E. 
Cones) :  Similar  to  the  adult  female,  but  more  golden  green  above,  the 
top  of  the  head  nearly  as  bright  as  the  back ;  middle  tail-feathers 
chiefly  rufous,  but  w^ith  larger  dusky  terminal  space  than  in  adult  male; 
beneath  as  in  adult  female,  but  chip  and  throat  conspicuously  spotted, 
the  spots  small  and  brownish  anteriorly,  large  and  bronze-green  pos- 
teriorly; center  of  throat  showing  several  metallic  golden  red  new 
feathers,  of  the  adult  plumage ;  outer  primary  broader. 

Young  female  (No.  36912,  Fort  Whipple,  Arizona,  August  22, 1864 ; 
B.  Goues):  Similar  to  the  young  male,  but  green  above  much  less 
golden,  and  with  no  rufous  showing  on  rump,  while  that  on  upper  tail- 
feathers  is  confined  to  the  margins  of  the  feathers ;  middle  tail-feathers 
almost  wholly  green,  only  the  lateral  portions  of  the  extreme  base  being 
pale  brownish  with  a  rusty  tinge;  outer  primary  broader  and  more 


j        curved. 


Adult  males  vary  in  regard  to  the  color  of  the  back,  which  is 
usually  (!)  without  a  trace  of  metallic  green,  but  often  has  more  or 
less  of  this  color,  even  the  rump  being  sometimes  mixed  with  green- 
tipped  feathers.  When  the  green  is  present,  however,  it  is  never  con- 
tinuous as  in  S.  aXUm  nor  nearly  so  extensive,  while  the  peculiar  form 
of  the  tail-feathers,  so  different  from  those  of  8,  alleni,  is  just  the  same 
as  in  those  examples  which  have  the  back  and  rump  wholly  rufous.  In 
the  color  of  the  ruff  or  gorget  there  is  very  little  variation,  except  that 
when  the  plumage  becomes  old  the  color  becomes  ^'  tarnished  "  to  a 
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more  golden  or  brassy  hae,  particularly  on  the  tips  of  the  feathers,  this 
coudilioii  characterizing  all  of  the  three  Mexican  (winter  f )  specimens  in 
the  collection,  besides  several  of  those  from  the  United  States.  The 
color  of  the  top  of  the  head  varies  from  an  almost  coppery  bronze  to  a 
decided  green  hue. 

Adult  females  vary  chiefly  in  respect  to  the  throat,  which  may  be 
entirely  without  any  metallic  feathers,  but  usually  has  a  more  or  less 
extensive  irregular  patch  of  metallic  golden  red ;  but  there  is  also  much 
variation  in  the  extent  and  intensity  of  the  light  cinnamon-rufous  of  the 
sides  and  flanks. 

Young  males  may  be  immediately  distinguished  from  females  by  the 
much  greater  amount  of  rufous  on  the  tail,  the  four  middle  feathers 
being  chiefly  of  that  color,  though  the  terminal  dusky  spaces  are  much 
more  extensive  than  in  adult  males,  the  white  tips  and  subterminal 
black  spaces  of  the  other  rectrices  being  essentially  as  in  the  females. 

Although  the  mature  plumage  of  the  male  usually  first  begins  to 
make  its  appearance  on  the  throat,  there  is  a  specimen  in  the  National 
Museum  collection  (No.  79915,  Marin  County,  California,  April,  1880) 
which  although  having  assumed  entirely  the  adult  plumage  so  far  as 
other  parts  are  concerned  has  only  a  single  metallic  feather  on  tbe 
throat. 

Of  all  our  western  Humming  Birds,  the  Bufous-baeked  has  the  widest 
distribution,  its  breeding  range  extending  from  the  mountains  of  Ari- 
zona to  latitude  61^  on  the  coast  of  Alaska,  and  from  the  Pacific  coast 
to  New  Mexico  and  Colorado.  It  must  not  be  inferred  from  this  gen- 
eral statement,  however,  that  the  species  breeds  everywhere  within  the 
wide  extent  of  territory  thus  defined,  for,  on  the  contrary,  certain  con- 
ditions of  climate  and  vegetation,  dependent  on  altitude  as  well  as  lati- 
tude, are  necessary  for  its  existence.  In  Colorado,  for  example,  it  is 
said  to  breed  only  above  an  elevation  of  6,500  feet,  ranging  thence  up 
to  10,500  feet,*  although  in  the  Santa  Catalina  Mountains  of  southern 
Arizona,  so  much  farther  south,  its  breeding  range  is  said  to  be  between 
4,000  and  6,000  feet  elevation.! 

In  Ventura  County,  California,  it  is  said  to  be  the  most  abundant 
species  of  the  family  during  summer;!  but  Mr.  Belding  says  that  in 
the  Sierra  Nevada  it  is  a  rare  summer  resident  above  4,000  feet.  It 
seems  not  to  occur  at  all  in  Lower  California,  except  possibly  as  a  cas- 
ual visitant  or  straggler,  since  Mr.  Belding  never  met  with  it  during 
his  several  explorations  of  that  peninsula. 

For  original  observations  on  the  habits  of  the  Bufous  Humming 
Bird,  we  owe  more  to  Mr.  H.  W.  Henshaw  than  to  any  other  writer. 
Mr.  Henshaw  found  it  "  by  far  the  most  abundant  of  the  family  in  New 
Mexico  and  Arizona,  as  shown  in  every  locality  visited  by  our  party. 

•  Drew,  Auk.,  in,  1885,  p.  17. 
t  Soott,  Aak,  III,  1886,  p.  431. 
lEyermaiiD,  Auk.,  iii,  1886,  p.  180. 
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Quite  nuDieroas  at  Inscription  Bock,  bnt  at  Apacbe  dnring  the  month 
of  August  they  were  seen  literally  by  hundreds  hovering  over  the  beds 
of  brightly- tinted  flowers,  which  in  the  mountains  especially  grow  in 
the  greate8t  profusion  on  the  borders  of  the  mountain-streams.  This 
bird  seems  to  affect  no  particular  locality,  but  is  about  equally  abnn- 
dant  on  the  high  mountains,  in  the  open  tracts  of  pine  woods,  in  the  val- 
leys and  deep  canons,  or,  in  fact,  wherever  flowers  are  found.  The 
males  are  very  pugnacious,  and  wage  unremitting  warfare  on  all  the 
other  species,  as  well  as  among  themselves.  Even  as  late  as  August  it 
was  not  uncommon  to  see  these  birds  still  in  pairs,  and  established  in 
certain  areas,  of  which  they  appeared  to  consider  themselves  the  sole 
()osses8ors,  allowing  no  intruders.  They  manifested  an  especial  ani- 
mosity against  the  Broad-tailed  Hummer,  and,  on  the  appearance  of 
one,  would  instantly  dart  forth  with  shrill,  angry  notes,  and  attack 
and  drive  away  the  intruder,  while  the  female,  sitting  on  some  neigh- 
boring tree,  would  watch  the  oft-repeated  oontest  with  evident  interest 
and  solicitude.  At  Oamp  Grant,  during  the  last  days  of  September, 
they  were  still  numerous,  but  after  leaving  this  point  I  did  not  again 
see  the  species."* 

Mr.  Henshaw  found  this  species  << quite  common  in  summer  througli* 
out  California,"  and  breeding  '^  apparently  as  common  in  the  valleysas 
in  the  mountains."  He  also  found  it  breeding  near  the  headwaters  of 
the  Pecos  Biver  in  Kew  Mexico,  and  regarding  their  nesting  there 
say8:t 

Ab  to  their  nesting,  it  is  a  oarions  and  almost  nnacconntable  fact  that  notwith- 
standing their  fi^reat  numbera  we  fonnd  bnt  a  single  nest,  and  this  after  it  was 
deserted.  Inquiry  among  the  settlers  showed  that  they  had  never  chanced  upon 
their  nests,  and  I  judge  that  the  greater  part  nest,  as  I  found  to  be  the  case  in  Ari- 
eona,  m  the  npper  limbs  of  the  pines ;  occasionally  they  nest  lower.  The  one  I 
found  was  on  a  dead  aspen,  not  more  than  10  feet  from  the  ground.  At  the  time 
when  they  are  building  their  nests  may  be  readily  found.  One  has  only  to  follow 
the  birds  straight  to  their  nesting-sites  as  they  bear  away  material  in  the  shape  of 
conspicuous  tufts  of  cottony  down  from  the  willows. 

It  seems  as  though  S.  rufus  must  breed  rather  less  abundantly  in  this  locality  than 
8.  platifcercus ;  at  all  events,  while  the  former  was  much  less  common  at  and  for  a 
considerable  time  after  the  date  of  our  arrival,  by  August  1,  when  the  males  of  S, 
platyoerena  had  abont  disappeared,  the  males  of  the  former  species  were  more  numer- 
ous than  ever.  This  fact  is  attributed  to  a  migration  from  somewhere  further  north, 
though  this  locality  is,  in  truth,  about  the  most  northern  limit  of  the  species  in  the 
Rocky  Mountains. 

A  single  8,  rufu9  was  seen  September  15.    It  was  the  last  bird  of  the  season. 

Allen's  Humming  Bird.    8elaaph<n'u$  alleni  Hknsh. 

Selagph&ruB  alUni  Hbnsh.,  Bull  Nntt.  Om.  Club,  ii,  July,  1877,  53. 

Sekuphifruan^us  (part)  Gk)ULD,  Mon.  Troch.,  pt.  iii,  1854,  pi.  5  (green-backed  speci- 
mens); vol.  Ill,  1861,  pi.  141  (do.).— Eluot,  Class,  and  Synop.  Troch.,  1879, 110 
(excl.  synonymy). 

Green-baoked  Humming  Bird  (CouES). 

•Rep.  Om.  Spec.  Wheeler's  Exp.,  1874,  p.  131. 
f  The  Auk,  vol.  lU,  1886,  pp.  77,78. 
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Sparrow  Hawks  have  no  chance  at  all  with  them.  He  has  often  seen 
the  little  fellows  in  hot  chase  after  these  latter  birds,  and  their  only 
care  seemed  to  be  to  get  ont  of  the  way  as  soon  as  possible  of  foes  so 
determined. 

The  Bufous-backed  Hnmmer,  on  the  contrary,  frequents  the  thickets 
and  is  always  nnsuspioioas  and  easily  approached.  The  different  local- 
ities they  affect  may  indicate  a  difference  in  the  flowers  from  which 
they  obtain  their  food.* 

The  nesting  habits  of  Allen's  Humming  Bird  are  thas  interestingly 
described  by  Mr.  W.  Otto  Emerson,  of  Hay  ward's,  California  :t 

I  will  here  speak  of  Allen's  Humming  Bird  (Selaaphorua  alleni)^  that  commenced  to 
baild  its  nest  on  a  ranning  rose,  under  the  porch  roof,  and  within  H  feet  of  the  floor, 
in  front  of  our  bedroom  window,  on  May  27,  1885.  She  commenced  the  nest  on  the 
end  of  the  stalk,  by  bringing  a  lot  of  willow  cotton  and  webs.  She  would  place  her- 
self on  the  spot  chosen,  then  with  her  bill,  running  it  here  and  there  around  the  edge 
of  the  bottom,  picking  out  a  bit  here  and  there,  to  place  some  other  in  its  place,  then 
working  her  wings  in  a  fluttering  manner  to  shape  the  nest  around  her  body.  On 
May  31  she  laid  her  first  egg,  although  the  nest  was  not  all  done  yet.  She  laid  some 
time  before  10  o'clock,  as  I  kept  watch  of  her,  and  she  had  been  sitting  all  day  on 
account  of  the  high  winds  blowing  the  running  rose  stalks.  By  sitting  close  she 
kept  the  egg  from  rolling  out.  Once  or  twice  she  left  the  nest  to  get  a  bit  of  web  or 
cotton  to  put  arouDd  the  nest.  On  June  1  she  did  not  lay  an  egg,  as  the  wind  was 
blowing  hard  all  day.  So  she  had  to  keep  on  her  nest  to  save  her  egg.  The  nest 
swung  like  "the  cradle  in  the  tree  top"  of  nursery  rhyme  fame.  The  nest  looked 
about  half  done,  a  great  deal  of  cotton  from  the  willows  and  the  stamens  of  the 
Australian  blue-gum  tree  flowers.  June  3  one  of  the  eggs  got  shaken  out  of  the  nest 
and  got  broken  on  the  floor.  Still  she  sat.  On  June  4  the  wind  was  very  violent 
and  switched  out  the  other  egg.  The  bird  would  come  to  the  nest,  look  in,  and  then 
dart  away,  hovering  in  th»  air,  give  two  or  three  sharp  rasping  notes,  and  then  fly 
off  to  hunt  her  mate  to  tell  him  of  their  fate.  The  nest  still  hangs  there  to  the  win- 
ter winds. 

For  an  entertaining  acconnt  of  the  habits  of  Allen's  Humming  Bird 
in  captivity,  the  reader  is  referred  to  an  article  by  Mrs.  O.  M.  Oroweil, 
in  the  Ornithologist  and  Oologist,  vol.  yii,  1882,  pp.  126-128. 

Bkoad-tailed  Humming  Bird.    Sel<i8phoru8  platyceroua  {l^yfAiias.). 

Trochilu8 platyoercita  Swains.,  Philos.  Mag.,  i,  1827,  441. 

SelaaphoruB  plaiycerm  Bonap.,  Rov.  et  Mag.  Zool.,  1854,  257.— Gould,  Mod. 
Troch.  pt.  Ill,  1852,  pi.  7;  vol.  ill,  1861,  pi.  140.-— Coop.,  Oro.  Cal.  i,  1870, 
357.— B.  B.  and  R.,  Hist.  N.  Am.  B.,  ii,  1874,  462,  pi.  47,  fig.  5. 

Broad-tailed  Flame-bearer  (Gould). 

LeS41asphore  ^  large  quene  (Mulsant  and  Verrbaux). 

Chupamirto  de  pecho  color  de  carmia  (D'Oca). 

Banoe. — Kooky  Mountain  district  of  United  States,  north  to  Wyo- 
ming and  Utah,  west  to  East  Humboldt  Mountains,  Nevada  (to  eastern 
slope  of  Sierra  Nevada!);  breeding  as  far  south  as  mountains  of  Ari- 
zona and  New  Mexico ;  in  winter  south  over  tableland  of  Mexico  to 
highlands  of  Guatemala. 

*  Bulletin  of  the  Nuttall  Ornithological  Club,  vol.  ii,  1877,  pp.  55, 56. 
t  Ornithologist  and  Oologist,  vol.  xi,  No.  3,  p.  37. 
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Sp.  Ghab. — Adult  male:  Above,  metallic  broDze-green  ;  tail,  except 
middle  featbers,  purplish  black ;  the  fourth  (sometimes  third  also)  edged 
with  rafoQS — rarely  some  of  the  tail-feathers  with  small  whitish  ter- 
minal spots;  gorget,  metallic  wine-parple  or  solferino;  length  (before 
skinning)  aboat  4.00-4.70;  wing,  1.85-2.05 ;  tail,  1.35-1.60;  exposed  cal- 
men,  0.60-0.70.  Adult  female  similar  above  to  the  male,  bat  three  or 
foar  oater  tail-feathers  extensively  rufous  at  base,  the  three  outer  ones 
with  broad  white  tips ;  chin  and  throat  white,  more  or  less  streaked  or 
dotted  with  brownish  ;  sides  and  flanks  pale  rufous  or  cinnamon-buff; 
length,  about  3.60-4.70;  wing,  2.00-2.10 ;  tail,  1.35-1.50;  exposed  cul- 
men  0.70-0.72. 

AduU  male  (No.  10847,  Ft.  Bridger,  Wyoming,  May  30,  1858 ;  0. 
Drexler):  Above,  metallic  bronze-greeu,  including  whole  top  of  head 
and  middle  pair  of  tail-feathers ;  retnigesdull  brownish  slate  or  dusky, 
very  faintly  glossed  with  purplish ;  tail-feather  next  to  middle  pair 
dark  metallic  green  on  inner  web,  the  outer  web  purplish  black,  glossed 
with  green  toward  end,  and  broadly  edged  with  rufous ;  next  wholly 
purplish  black,  except  a  very  narrow  rufous  edging  to  both  webs ;  next 
similar,  but  with  rufous  edging  to  outer  web  confined  to  basal  portion; 
outer  feather  with  no  rufous  edging  to  either  web ;  a  minute  white  spot 
immediately  behind  eye;  gorget,  metallic  rose-purple;  chest,  median 
line  of  breast  and  belly,  anal  region  and  under  tailcoverts  white,  the 
the  longer  feathers  of  the  latter  with  a  central  mark  of  dusky;  sides 
and  flanks  metallic  bronze-green,  the  latter  tinged  with  rusty.  Bill  and 
feet  black.  Length  (skin),  3.60 ;  wing,  2.00 ;  tail,  1.35 ;  exposed  culmeu, 
0.68. 

AduU  female  (No.  94680,  Santa  F6,  Mountains,  New  Mexico,  August 
1;  H.  W.  Henshaw):  Above,  bronze-green,  becoming  dull,  dusky,  gray- 
ish brown  on  forehead  and  crown;  remiges  dull  brownish  slate,  very 
faintly  glossed  with  purplish;  tail-feathers  next  to  middle  pair  with 
about  the  basal  half  rufous,  then  a  triangular  patch  of  metallic  green,  this 
succeeded  by  a  patch  of  purplish  black  (its  transverse  anterior  outline 
.35  from  the  tip),  the  apex  of  the  feather  formed  by  a  small  roundish 
spot  of  dull  buff;  next  feather  tipped  with  a  large  oval  spot  of  white, 
and  the  green  between  the  subterminal  black  and  basal  rufous  much 
reduced  (only  about  0.10  of  an  inch  wide) ;  next  similar,  but  with  the 
green  still  more  reduced  and  the  white  terminal  spot  correspondingly 
larger;  outer  feather  with  the  white  tip  0.35  long,  and  a  mere  trace  of 
green  between  the  black  and  the  rufous.  Chin  and  throat  white,  each 
feather  with  a  small  central  spot  of  dull  bronze;  chest,  white;  median 
line  of  breast  and  belly  and  under  tailcoverts  white,  tinged  with  pale 
rufous  or  ochraceous-buff;  sides  and  flanks  deep  ochraceous  buff  or 
cinnamon-buff;  bill  and  feet  black.  Length  (skin),  3.60 ;  wing.  2.10; 
tail,  1.35 (outer  feathers,  0.15  shorter);  exposed  culmen,  0.72. 

The  principal  variation  in  adult  males  consists  in  the  coloration  of 
the  exterior  tail-feathers,  one  or  more  of  which  frequently  show  more 
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or  less  distinct  whitish  spots  at  the  tips.  In  fact,  of  the  ten  specimens 
at  this  moment  under  examination,  as  many  as  six  possess  this  char- 
acter, more  or  less  pronounced,  thus  showing  that  it  is  by  no  means 
exceptional.  In  three  of  these  it  is  confined  to  an  indistinct  edging  to 
the  terminal  portion  of  the  inner  web  of  the  lateral  feather,  the  second 
having  merely  a  trace  of  this  whitish  edging.  In  the  others,  however, 
the  white  amounts  to  a  considerable  spot  at  the  tip  of  both  webs,  and 
is  present  on  the  third  as  well  as  the  first  and  second,  thongh  mnch 
rednced  in  extent  The  color  of  the  gorget  varies  but  little,  except  in 
a  specimen  from  Mexico  (No.  60073,  A.  Boucard),  in  which  it  is  more  of 
a  geranium  red,  caused  by  the  tips  of  the  feathers  being  ^Harnished" 
to  a  more  golden  hue. 

An  adult  male  from  Guatemala  (Ko.  33647,  O.  Salvin)  differs  from 
more  northern  specimens  only  in  smaller  size,  its  measurement  being 
as  follows:  Length  (skin),  3.45;  wing,  1.85;  tail,  1.40;  exposed  cul- 
men,0.60. 

Adult  females,  as  in  Trochilus  alexandri  and  other  species,  vary 
chiefiy  in  the  markings  of  the  chin  and  throat,  some  having  the  cen- 
tral  guttate  spots  to  the  feathers  pale  grajish  brown  or  olive  and  very 
small,  while  others  have  these  markings  much  darker  in  color  as  well 
as  larger.  In  none  of  the  specimens  examined^  however,  are  there  any 
metallic  feathers  on  the  throat,  such  as  are  frequently  seen  in  females  of 
8.  rufus  and  8.  alleni.  An  example  from  Mexico  (No.  13636,  J.  Gtould) 
differs  from  United  States  examples  in  having  the  basal  portion  of  the 
rectrices  much  duller  rufous,  this  color  also  much  more  restricted.  The 
specimen  may,  however,  possibly  be  a  young  male. 

The  Broad-tailed  Humming  Bird  is  the  most  common,  or  at  least  most 
conspicuous,  species  of  the  family  in  the  Bocky  Mountain  district, 
although  it  seems  to  be  more  particularly  characteristic  of  the  eastern 
portions,  gradually  diminishing  in  numbers,  or  at  least  in  the  con- 
tinuity of  the  areas  which  it  inhabits,  to  the  westward.  I  am  unable 
to  find  any  authentic  record  of  its  occurrence  west  of  the  one  hundred 
and  sixty-first  meridian,  where  in  the  East  Humboldt  Mountains,  Nevada, 
I  found  it  fairly  common  in  August,  1868. 

In  the  Rocky  Mountain  district  proper,  as  in  Colorado,  for  example, 
it  breeds  at  an  elevation  of  from  4,000  to  11,000  feet,*  and  I  found  it 
having  about  the  same  vertical  range  in  the  East  Humboldt  Mountains. 
In  the  San  Francisco  Mountains,  Arizona,  according  to  Dr.  Mearns,t 
it  is  an  abundant  summer  resident  of  the  spruce  belt.  At  Fort  Garland, 
Colorado,  Mr.  Henshaw  found  it  most  numerous  along  the  mountain 
streams,  at  an  altitude  of  about  7,000  feet.  It  breeds  abundantly  in 
the  mountains  of  northern  New  Mexico,  but  in  those  of  southern  Ari- 
zona it  is  said  to  be  comparatively  rare  during  the  breeding  season. 
On  the  Upper  Pecos  Biver,  New  Mexico,  Mr.  Henshaw  found  the  Broad- 


•  Drew,  The  Auk,  vol.  iii,  p.  17. 
t  The  Auk,  vol.  vii,  p.  255. 
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tailed  Hamming  Birds  ^^extremely  numeroas;  yoang  birds  were  noticed 
August  1,  and  by  the  lOtli  they  became  common.  By  Angust  1,  the 
males  of  this  species  began  to  get  less  numerons,  and  by  the  10th  there 
were  none ;  in  fact,  I  saw  very  few  after  that  date.  This  is  an  extremely 
interesting  fact  Wherever  I  have  been  in  the  West,  and  for  that 
matter  in  the  East  also,  I  have  always  been  led  to  wonder  at  the  appar- 
ent absence  of  males  early  in  fall  in  localities  where  the  females  and 
young  were  very  numerous.  The  observations  I  was  able  to  make  here 
solved  the  problem  to  my  satisfaction.  The  truth  appears  to  be  that 
immediately  upon  the  young  leaving  the  nest  the  males  abandon  their 
summer  limits  and  at  once  set  out  for  their  winter  quarters,  leaving  the 
females  and  young  to  follow  at  their  convenience. 

In  tJiis  locality  at  least  there  is  an  evident  reason  for  this.  Just 
about  this  date  the  SorophulariOy  which  is  the  favorite  food  plant  of 
the  Hummers,  begins  to  lose  its  blossoms,  and  in  a  comparatively  short 
time  the  flowers  give  place  to  the  seed  pods.  Though  there  are  other 
flowers  which  are  resorted  to  by  the  Hummers,  particularly  several 
species  of  Pentstemony  they  by  no  means  afford  the  luxurious  living  the 
former  plant  does.  It  seems  evident,  therefore,  that  the  moment  its 
progeny  is  on  the  wing,  and  its  home  ties  severed,  warned  of  the 
approach  of  fall  alike  by  the  frosty  nights  and  the  decreasing  supply 
of  food,  oSgo  the  males  to  their  inviting  winter  haunts,  to  be  followed 
not  long  after  by  the  females  and  young.  The  latter — probably  because 
they  have  less  strength — linger  last,  and  may  be  seen  even  after  every 
adult  bird  has  departed."* 

In  the  San  Francisco  Mountains,  Arizona,  Dr.  Merriam  found  them 
<<very  abundant  in  the  balsam  belt  and  the  upper  part  of  the  pine  belt. 
A  nest  containing  two  nearly  fledged  young  was  found  on  the  limb  of 
a  Douglas  fir,  about  4  feet  from  the  ground,  July  31.  The  principal 
food  plant  of  this  Humming  Bird  is  the  beautiful  scarlet  trumpet  flower 
of  Pentstemon  harhatm  torreyi.  During  the  latter  part  of  August  and 
early  September,  after  it  had  ceased  flowering,  these  birds  were  most 
often  seen  in  the  beds  of  the  large  blue  larkspur  {Delphinium  scopu- 
lorum);  They  wake  up  very  early  in  the  morning  and  go  to  water  at 
daylight  no  matter  how  cold  the  weather  is.  During  the  month  of 
August,  and  particularly  the  first  half  of  the  month,  when  the  morn- 
ings were  often  frosty,  hundreds  of  them  came  to  the  spring  to  drink 
and  bathe  at  break  of  day.  They  were  like  a  swarm  of  bees,  buzzing 
about  one's  head  and  darting  to  and  fro  in  every  direction.  The  air 
was  full  of  them.  They  would  drop  down  to  the  water,  dip  their  feet 
and  bellies,  and  rise  and  shoot  away  as  if  propelled  by  an  unseen  power. 
They  would  often  dart  at  the  face  of  an  intruder  as  if  bout  on  piercing 
the  eye  with  their  needle  like  bill,  and  then  poise  for  a  moment  almost 
within  reach  before  turning,  when  they  were  again  lost  in  the  busy 
throng.    Whether  tins  act  was  prom])ted  by  curiosity  or  resentment  I 

•  The  Auk.  vol.  Ill,  1886.  p.  75,. 
H.  Mis.  129,  pt.  2 ^23 
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was  not  able  to  ascertain.  Several  were  seen  at  the  summit  of  the 
mountain  during  the  latter  part  of  August.  They  were  found  also  at 
the  Grand  Canon  of  the  Colorado,  September  12  to  15.  They  began  to 
leave  the  mountain  during  the  first  week  in  September,  and  none  were 
seen  after  the  middle  of  the  month.* 

Mr  Henshaw  mentions  the  marked  hostility  existing  between  this 
Humming  Bird  and  the  Bufous-backed  species,  but  adds  that,  <^  in  the 
fall,  when  migrating,  they  are  brought  by  the  similarity  of  tastes  and 
habits  into  the  same  localities,  and  their  combined  numbers  are  in  some 
favored  spots  in  Arizona  simply  surprising.  The  beds  of  bright  flow- 
ers about  Willow  Spring,  in  the  White  Mountains,  Arizona,  were  alive 
with  them  in  August,  and  as  they  moved  swiftly  to  and  fro,  now  sur- 
feiting themselves  on  the  sweets  they  here  found  so  abundant,  now  fight- 
ing with  each  other  for  possession  of  some  such  tempting  prize  as  a 
cluster  of  flowers,  their  rapid  motions,  and  the  beauty  of  their  colors, 
intensified  by  the  bright  sunlight — the  gorgets  of  gold  and  purple  con- 
trasting against  their  emerald  and  bright-red  bodies — conspired  to  an 
effect  not  soon  to  be  forgotten.^t 

Genua  STELLULA  Oould. 

Siellula  Gould.  Introd.  Troch.  1861,  90.    Type,  Troohilaa  calliope  Gould. 
SUllura  MULS.  and  Ybrr.,  ClasH.  Troch.  1865,  88.    Same  type. 

Genebig  GHA.BACTEBS.— Six  middle  tail-feathers  contracted  in  the 
middle  and  widened  for  the  terminal  portion,  being  thus  of  somewhat 
spatulate  or  pandurate  form ;  adult  male  with  feathers  of  chin  and 
throat  narrow,  those  of  the  lateroposterior  portion  of  the  latter  elon- 
gated so  as  to  form  a  conspicuous  ruff,  only  their  terminal  half  metal- 
lic, the  basal  portion  being  pure  white }  middle  tail  feathers  without 
any  green. 

This  genus  appears  to  be  most  nearly  related  to  AtthUy  but  is  quite 
distinct  in  the  peculiar  form  and  coloration  of  the  feathers  of  the 
gorget,  as  well  as  of  the  rectrices.  But  oue  species  is  known,  this  being 
easily  distinguished,  in  all  stages  of  either  sex,  by  the  peculiar  form  of 
the  tail  feathers,  as  noted  above. 

Calliope  Humming  Bird.    SleUula  calliope  Gould. 
(Plate  xli.) 

Troohilua  (Calothorax)  calliope  Gov ld,  P.  Z.  8.  1847,  11. 

Stellula  calliope  Gould,  lutrod.  Troch.  Oct.  ed.  1861,  90.— Coop.,  Orn.  Cal.  i, 
1870,  363.-B.  B.  and  R..  Hist.,  N.  Am.  B.  ii,  1874,  445,  pi.  47,  tig.  9. 

Caloihorax  calliope  Gould,  Mou.  Troch.  pt.  xv,  1857,  pi.  2;  vol.  in,  1861,  pi.  142. 
Mexican  Satellite  (Gould). 
Star-throated  Humming  Bird. 
Satellite  Humming  Bird. 

La  Stellure  calliope  (Mulsant  and  Yerreaux). 
Chupamirto  de  rafaguita  (D'Oca). 


*  North  American  Fauna,  No.  3,  p.  93. 

t  Zoology  of  Wheeler's  Expedition,  p.  378. 
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Calliope  HrMMiNO  Bird  (Stellnla  valiiope). 
Male.    (Cat.  No.  67301,  U.  8.  N.  M.    El  Moro,  New  Mexico.    Collected  by  H.  W.  Henshaw.) 
Female.    (Cat.  No.  77447,  U.  S.  N.  M.    Honey  Lake,  California.    Collected  by  H.  VV.  Henshaw.) 
Nest.    (Cat.  No.  18914,  U.  S.  N.  M.    Baird,  California.    Collected  by  Charles  H.  Townsend.) 
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Bange. — ^Mountain  districts  of  western  United  States,  north  to  Brit- 
ish Colambia,  east  to  Montana,  Utah,  New  Mexico,  etc.,  and  south  over 
table-lands  of  Mexico;  breeding  south  as  far  as  San  Bernardino  Moun- 
tains, in  California,  and  mountains  of  northern  New  Mexico. 

Sp.  Ghab. — Adult  male  with  the  narrow  and  very  distinctly  outlined 
feathers  of  the  gorget  pure  white  basally,  metallic  reddish  purple  ter- 
minally; middle  tail  feathers  somewhat  spatulate,  purplish  black,  edged 
with  rufous  toward  base  and  broadly  tipped  with  dull  brownish  gray  ; 
remaining  rectrices  similar  but  without  distinct  grayish  tips  and  rufous 
basal  edgings  less  distinct  or  even  obsolete;  under  parts  white,  the 
sides  and  flanks  metallic  green  mixed  or  washed  with  pale  rusty; 
length  (before  skinning)  about  3.10-3.30,  wing  1.50-1.60,  tail  0.80-1.10, 
exposed  culmen  0.55-0.58.  Adult  female  metallic  bronze-green  above, 
including  the  slightly  spatulate  middle  tail-feathers;  three  outer  tail- 
feathers  broadly  tipped  with  white,  extensively  black  subterminally, 
the  basal  portion  dull  greenish,  becoming  buffy  or  pale  rusty  at  extreme 
base;  under  parts  white,  the  sides,  flanks  and  under  tail-coverts  pale 
rusty  or  cinnamon-buff,  the  throat  more  or  less  spotted  with  brownish ; 
length  about  3.35-3.50,  wing  1.75-1.80,  tail  0.85-1.15,  exposed  culmen 
0.58-0.60. 

Adult  male  (No.  67201,  El  Moro,  New  Mexico,  July  29, 1873;  H.  W. 
Henshaw) :  Above  metallic  bronze-green,  becoming  duller  on  forehead; 
remiges  dull  brownish  slate,  very  faintly  glossed  with  purplish;  middle 
pair  of  tail-feathers  dull  black,  broadly  edged  with  rusty  basally,  and 
broadly  tipped  with  dusky  brownish  gray  (as  if  faded);  rest  of  rectrices 
similar  but  fading  gradually  at  tips  into  dusky  brownish  gray,  and 
rusty  basal  edgings  less  distinct — quite  obsolete  on  outer  feather. 
Gorget  with  the  feathers  pure  white  for  basal  half  or  more,  the  terminal 
portion  metallic  solferino-purple ;  chest,  sides  of  neck,  and  under  Uiil- 
csoverts  pure  white;  median  line  of  breast  and  belly  dull  white;  sides 
and  flanks  bronze-green.  Bill  and  feet  brownish  black.*  Length  (skin), 
2.75t ;  wing,  1.50;  tail,  0.80;  exi>osed  culmen,  0.58. 

Adult  female  (No.  91748,  Baird,  California,  May  29,  1883;  Oha«.  H. 
Townsend) :  Above,  metallic  bronze-green,  including  middle  pair  of  tail- 
feathers,  which  are  entirely  without  rufous,  even  at  extreme  base ;  tail- 
feather  next  to  middle  pair  dark  metallic  green,  both  webs  edged  with 
rusty  toward  base,  the  terminal  portion  of  outer  web  black  (for  about 
0.25  of  an  inch),  the  corresponding  portion  of  inner  web  inclining  to  the 
same ;  next  feather  with  a  considerable  terminal  spot  of  white,  this  pre- 
ceded by  a  black  band  more  than  0.25  of  an  inch  wide,  the  remaining 
X>ortion  metallic  green,  broadly  edged  toward  base  with  rusty;  next 


*  AccordiDg  to  Dr.  J.  C.  MerriU  (The  Auk,  Jaly,  1888,  p.  257),  the  fresh  colors  are 
as  foUows:  ''Upper  mandible  dead  black,  the  lower  light  flesh  color  darkening 
towards  the  tip,  which  was  black ;  the  feet  dark  flesh-color,  the  irides  brown/' 

tSpecinaens  in  the  flesh,  according  to  Dr.  Merrill,  measure  in  length  from  3.10  to 
3.30 ;  a  young  male  shot  by  me  measured  2|^  in  length. 
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feather  similar,  but  white  spot  larger  and  rusty  edgings  less  distinct; 
outer  feather  with  the  white  about  equal  to  the  black  iu  extent,  the 
basal  portion  dull  brownish  gray,  faintly  tinged  with  green  next  to  the 
black,  the  shaft  being  very  pale  brown  or  buffy.  Chin  and  throat 
white,  faintly  flecked  with  brown,  with  larger  and  much  more  distinct 
spots  of  bronzy  green  on  the  latere- posterior  portion ;  rest  of  under 
parts  pale  cinnamonbulf,  the  belly  nearly  white.  Bill  and  feet  black- 
ish. Length  (skin),  3.10;*  wing,  1.G8;  tail,  0.85,  the  lateral  feathers 
about  0.10  shorter;  exposed  culmen,  0.60. 

Young  male  (No.  69135,  Mt.  Graham,  Arizona,  September  20, 1874 ; 
H.  W.  Henshaw) :  Not  essentially  different  from  some  adult  females. 
Middle  of  throat  showing  several  metallic  reddish  purple  (new)  feathers. 

Adult  males  vary  slightly  in  the  color  of  the  metallic  portion  of  the 
throat-feathers,  which  in  some  are  a  little  less  reddish  purple  than  in 
the  example  described.  Some  specimens  show  a  decided  pale  cinnamon 
or  cinnamon-buff  wash  on  sides  and  flanks,  others  having  scarcely  a 
trace  of  it.  There  is  the  usual  range  of  variation  in  the  color  of  tho 
upper  parts,  which  may  be  nearly  pure  green  or  with  a  decided  bronzy 
hue,  the  latter,  however,  exceptional  in  the  considerable  series  exam- 
ined. 

Adult  females  vary  chiefly  in  the  distinctness  of  the  small  dusky 
markings  on  the  throat,  which  are  sometimes  quite  obsolete  except 
laterally  and  posteriorly,  and  the  middle  pair  of  tail-feathers  sometimes 
show  a  slight  rusty  edging  near  the  base  and  a  black  terminal  space. 

This  is  the  smallest  of  our  North  American  Humming  Birds,  but, 
notwithstanding  its  diminutive  size,  has  a  very  extensive  distribution, 
ranging  farther  north  than  any  other  of  the  western  species  except 
Selasphorus  rufuSy  and  extending  from  the  Pacific  Coast  nearly,  if  not 
quite,  to  the  main  chain  of  the  Rocky  Mountains.  Like  the  Bufous 
Humming  Bird,  however,  it  does  not  inhabit  every  portion  of  the  exten- 
sive region  indicated,  but  only  such  parts  as  are  suited  to  it  by  topo- 
graphical or  climatic  conditions.  In  California,  according  to  Mr.  Ste- 
phens,! it  breeds  as  far  south  as  the  San  Bernardino  Mountains,  where  it 
inhabits  the  pine  region,  but  in  most  parts  of  that  State  it  is,  accord- 
ing to  Mr.  Belding,  rare  and  chiefly  a  migrant,  though  breeding  in 
the  Sierra  Nevada  above  4,000  feet  Mr.  Townsend  {  found  it  breed- 
ing abundantly  on  the  McCloud  Biver,  in  the  northern  part  of  the 
State,  as  did  Dr.  Merrill  §  at  Fort  Klamath,  Oregon.  Dr.  Merriam  || 
obtained  a  female  on  the  3d  of  July  at  Fort  Ellis,  Montana,  where  the 
species  was  doubtless  breeding,  and  Mr.  John  Fannin  records  it  as  a 


*  Before  skinning,  tliis  specimen  measured  3^  or  abont  3.33  inches  in  length;  a 
female  measured  by  Dr.  Merrill  was  3.35  long,  while  two  measured  in  the  dosh  by 
myself  were  respectively  ^^  and  3.50  long. 

tLand  Birds  of  the  Pacific  District,  by  Lyman  Belding,  1890,  p.  89. 

X  Pr.  U.  S.  Nat.  Mns..  vol.  x,  p.  209. 

$The  Auk,vol.v,  257. 

(I  Sixth  An.  Kep.  Geol.  Surv.  Terr.,  1873,  p.  693, 
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commou  sammer  resident  at  Buzzard  lulet,  British  Columbia.  It  has 
uot  yet  beeu  takea  iii  Colorado ;  but  it  may  be  expected  to  occur  m  the 
western  portion  of  that  State,  since  the  present  writer  found  it  to  be 
Dot  uncommon  in  the  Wasatch  Mountains  of  Utah^  where  in  fact  it  was 
almost  as  numerous  as  was  Selaaphorua  platyeercus.  Mr.  Henshaw 
found  it  rather  numerous  in  summer  along,  the  Upper  Pecos  Biver,  in 
New  Mexico.  In  the  Santa  Catalina  Mountains  of  southern  Arizona  it 
appears  to  be  merely  a  transient,  Mr.  Scott  *  having  met  with  it  only 
daring  April  and  August,  only  a  single  example  having  been  seen  by 
him  on  each  occasion,  and  he  observes  that  Mr.  Herbert  Brown  has 
not  found  it  about  Tucson,  nor  indeed  at  other  points  in  Arizona  vis- 
ited by  him.  Hence  we  may  infer  that  it  is,  like  the  Bnfous  Hnmming 
Bird,  essentially  a  northern  or  alpine  species,  so  far  as  its  breeding 
range  is  concerned. 

Begarding  its  probable  breeding  in  northern  New  Mexico,  Mr.  Hen- 
shaw writes  as  follows  :t 

This,  the  most  dimiaative  of  oar  Hammers,  is  rather  nameroas  in  sammer  in  the 
locality  in  question,  maoh  farther  north  than  which  it  does  not  go.t  The  species  has 
uot  yet  been  detected  in  Colorado,  though  I  doubt  not  bat  that  the  higher  monntains 
of  the  soathern  portion  of  that  State  atford  asammer  home  for  some  of  them.  It  is 
a  cariooB  fact  in  connection  with  the  history  of  this  species,  as  well  as  that  of  the 
S,  ru/M,  that  while  both  of  them  range  far  to  thp  northward  in  the  Sierra  Nevada, 
reaching  Washington  Territory,  and  even  going  beyond  into  Alaska,  they  yet  decline  to 
visit  even  the  middle  portion  of  the  Rocky  Mountains,  but  confine  their  range  to  their 
soathern  parts.  The  Calliope  Hummer  is,  as  compared  with  the  other  species  men- 
tioued,  a  rare  bird.  It  is  also  much  less  obtrasive,  and  in  the  contests  of  its  larger 
neighbora  it  takes  no  part.  When  assailed,  as  it  promptly  is  by  the  other  kinds,  it 
at  once  darts  away  to  another  spot  where  it  can  feed  without  molestation.  It  appears 
to  be  timid  in  every  way,  so  much  so  that  it  is  not  an  easy  bird  to  collect.  An  utterly 
uoaccoan table  faot  noticed  in  connection  with  this  species  was  the  apparent  rarity 
of  females.  Up  to  August  10  I  had  seen  perhaps  half  a  dozen,  though  constantly  on 
the  watoh  for  them,  while  I  had  certainly  seen  not  less  than  ten  times  that  number 
of  males.  Subseqaent  to  that  date  I  saw  a  few  more,  but  nothing  like  the  namber 
of  males. 

By  September  the  young  were  numerous  in  certain  localities,  notably  in  a  large 
annfiower  patch. 

Some  points  in  the  breeding  habits  of  the  Calliope  Humming  Bird  are 
thus  described  by  Dr.  Merrill,  in  the  Auk  for  July,  1888,  p.  257,  the 
locality  being  Fort  Klamath,  Oregon: 

First  taken  May  17.  A  few  Hummers,  apparently  of  this  species,  had  been  seen 
for  10  days  before  this  date,  but  they  were  not  abundant  until  the  16th,  after  which 
the  males  were  common  about  the  blossoms  of  wild  currant  and  gooseberry  bushes. 
Daring  the  breeding  season  they  are  generally  distribnted,  and  are  to  be  fonnd  in  deep 
pine  woods  as  well  as  in  more  open  places,  the  constant  sharp,  shrill  notes  of  the  males 
iadicating  tbetr  presence  and  abundance.  When  pairing  soon  after  their  arrival, 
aud  with  lees  frequency  during  the  period  of  incubation,  the  males  have  a  habit  ef 
poisiog  themselves  for  some  seconds  at  a  height  of  30  or  40  feet  above  the  ground,  and 
then  dashing  down  nearly  to  the  earth,  rising  as  qnickly  to  poise  again,  and  repeating 

•  See  The  Auk,  vol.  in,  1886,  pp.  431,  432. 
tThe  Auk,  vol.  in,  p.  78. 

Ut  has,  however,  subsequently  been  recorded  from  localities  very  much  farther 
north.— R.  B. 
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the  maneuvor  often ;  at  snch  times  their  notes  are  particalarly  loud  and  attract 
atteiitiou  from  a  considerable  distance. 

A  nest  broQght  to  me  about  the  middle  of  Jnly,  and  which  the  yonng  had  jnst  left, 
was  placed  apon  a  dead  flattened  oone  of  Pinu»  cantor ta.  It  was  composed  of  thin 
strips  of  a  gray  bark,  with  a  few  spiders'  webs  on  the  ontside ;  the  lining  was  similar, 
but  with  a  few  small  tnfts  of  a  cottony  blossoro  from  some  tree ;  the  nest  was  jnst  the 
color  of  the  cone  and  was  admirably  adapted  to  escape  notice.  Another  nest  con- 
taining two  nearly  fledged  yonng  was  found  at  about  the  same  time,  but  was  quite 
unlike  the  one  jnst  described  in  construction  and  situation,  being  of  the  common 
Humming  Bird  type  and  saddled  upon  a  dead  willow  twig.  One  of  the  yonng  birds 
li^od  for  about  a  week,  becoming  very  tame  and  feeding  greedily  npon  sirup. 

Genus  CALOTHORAX  Gray. 

Calothorax  Gray,  Gen.  B.,  1840,  13.    Type,  Cynanthtu  lucifer  Swaiks. 

Luei/er  Reich.,  Synop.  A  v.  Nat.,  1849,  pi.  39;  Aufz.  Colib.,  1854,  13;  Troch.  Ennm. 

1855,  10.    Same  type. 
Cjfanopogon  "  Reich.''  Bonap.,  Ann.  Soc.  Nat.,  1854,  138.    Same  type. 
Manilla  MuLS.  and  Vbrr.,  Ciassif.  Troch.,  1865, 86.    Type,  Calothorax  pulekra  GoULD. 

Oenebio  Characters. — Bill  mach  longer  thau  the  head,  distiDCtly 
curved  (except  in  (7.  pulchra) ;  tail  forked,  the  three  outer  feathers 
narrow,  and  plain  purplish  black,  in  adult  males;  gorget  of  adult 
males  rich  metallic  amethyst,  or  magenta,  purple  with  violet  and  blue 
reflections;  females  with  tail  double-rounded  and  deeply' emarginate, 
the  three  outer  feathers  rufous  at  base,  then  black,  tipped  with  white ; 
under  parts  light  ochraceous. 

This  genus  is  most  nearly  related  to  both  Dorichay  Reich.,*  and 
Acestrura^  6ouLD,t  between  which  it  is  nearly  intermediate.  In  fact 
the  three  should  probably  be  merged  into  one  genus,  Calothorax,  with 
Doricha  and  Acestrura  (including  perhaps  one  or  more  subdivisions  of 
the  former)  as  subgenera. 

The  two  known  species  of  OaUthorax  are  very  much  alike  in  colora- 
tion, but  differ  so  decidedly  in  structural  characters  that  little  difficulty 
need  be  experienced  in  identifying  them.  Their  differential  characters 
are  as  follows : 

a*.  Bill  with  exposed  cnlmen  abont  one  and  a  half  times  as  long  as  the  head,  dis-  ' 
ttnctly  curved ;  adult  fnaU  with  enter  primary  broader,  and  outer  pair  of  tail-  ' 
feathers  very  narrow,  as  well  as  pointed ;  adult  female  with  belly  white,  and  { 
lateral  pair  of  tail-feathers  shorter  than  middle  pair.  Hab.:  Table-lands  of 
Mexico,  north  to  southern  Arizona. 

C,  ludfer  (Swains.  ) .  Luc\fer  Humming  Bird,  (Page  359. ) 
a*.  Bill  with  exposed  cnlmen  only  a  little  longer  than  the  head,  much  more  slender, 
and  not  decidedly  curved ;  adult  male  with  outer  primary  narrower,  and  outer 
pair  of  tail  feathers  much  broader,  and  not  pointed  at  ends ;  adult  female  with 
belly  bnffy,  only  a  little  paler  than  breast,  &c.,  and  outer  pair  of  tail-feathers 
longer  than  middle  pair.    Hab.  :  Southwestern  Mexico  (Oaxaca,  &c.). 

C.  pulchra  Gould.    Beautiful  Humming  Bird,X 

*  Doricha  Reich.,  Aufz.  der  Colib.  185.3,  12.    Type,  Troehiltu  enicurua  Yirill. 

i Acestrura  Gould,  Introd,  Troch.,  Oct.  ed.  1861, 91.  Type,  Ornismyamulsanii  BouRC. 

X  Calothorax  pulchra  Gould,  Ann.  Mag.  N.  H.,  3d  ser.,  iv,  1859,  97 ;  Mon.  Troch.,  iii, 
pi.  144.— MaifUia  pH^cAra  Mulsant  and  Vbrrraux,  Hist.  Nat.  Ois.-Monoh.  ,iv,  1877, 
30.  pi.  36. 
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Lucifer  Humming  Bird.    Calothorax  lucifer  (Swains.)- 

(Plate  XLii.) 

Cynanihus  lucifer  SWAixs.,  Philos.  Mag.,  i,  1827,  442. 

Calothorax  lucifer  Ghay,  Gen.  B.,i,  1848,  I10.->Lawr.,  Ball.  Nutt.  Orn.  Clab,  ii, 

1877, 108  (Camp  Bowie,  Ariz.). 
Omitmya  cyanopogon  Less.,  Oi8.-Moncb.,  1829,  50,  pi.  5. 

Calothorax  cyanopogon  Gray,  Gen.  B.,  i,  13. — Gould,  Mod.  Troch.,  pt.  xiv,  1857, 

pi.  1;  vol.  Ill,  1861,  pi.  143. 
Doricha  enieura  (error)  Hensh.,  Am.  Sportsm.,  v,  Feb.  20,  1875,  328  (Camp  Bowie, 

Ariz.) ;  Zool.  Wbeeler's  Exp.  1875,  381. 
Mexican  Star  (Gould). 

Le  Calothorax  Barbe-Bleae  (Mulsant  and  Yerreaux). 
Chupamirto  morado  grande  (D'Oca). 
Oiseaa-MoQcbe  Barbe-Blene  (Provost). 

Range. — Table-laods  of  Mexico,  north  to  sonthern  Arizona. 

8p.  Chab. — Adult  male  with  the  gorget  rich  metallic  violet,  varying 
to  purplish  bine ;  npper  parts  metallic  bronze-green,  the  three  outer 
tail-feathers  purplish  black,  the  outermost  one  excessively  narrow; 
chest  bnffy  white,  belly  and  under  tail-coverts  purer  white ;  sides  and 
flanks  dull  greenish  bronze,  tinged  with  rusty;  length,  about  3.40- 
3.80;  wing,  1.40^1.60;  tail,  1.20-1.35  (forked  for  nearly  half  its  length); 
exposed  culmen,  0.75-0.90;  the  bill  strongly  curved.  Adult  female 
bronze-green  above,  Including  middle  pair  of  tail-feathers ;  three  outer 
tail-feathers  light  cinnamon-rufous  for  about  the  basal  half,  then  black, 
the  tips  broadly  white;  post-ocular  stripe,  sides  of  neck,  chin,  throat, 
malar  region,  sides, and  flanks  pale  cinnamon-buff;  belly  white;  length 
(skin),  about  3.30;  wing,  1.65-1.80;  tail,  1.20-1.25;  exposed  culmen, 
0.75-O.9O. 

Adult  male  (So.  91727 ^  Tup4taro,  Mexico;  Prof.  A.  Dug^):  Above, 
metallic  bronze-green,  duller  on  top  of  head,  more  decidedly  bronzy  on 
ramp  and  upper  tail-coverts;  remiges  dull  dusky  slate,  faintly  glossed 
with  purplish ;  four  middle  tail-feathers  metallic  green  (scarcely  bronzy), 
the  other  tail-feathers  purplish  dusky,  some  of  them  tinged  at  tips 
with  metallic  green,  others  minutely  tipped  with  white.  Gorget  rich 
metallic  magenta-purple,  changing  to  violet  in  certain  lights;  chest 
dull  white,  tinged  laterally  and  posteriorly  with  pale  rusty;  middle 
line  of  belly  whitish,  sides  and  flanks  metallic  bronze-green,  tinged 
with  rusty;  under  tail-coverts  white,  some  of  the  feathers  faintly 
bronzy-grayish  at  base;  bill  and  feet  black.  Length  (skin),  3.80 ;  wing, 
1.50;  tail,  1.20,  the  middle  feathers  0.50  shorter;  exposed  culmen,  0.85. 

Adult  female  (No.  35170,  Mirador,  Mexico ;  Dr.  C.  Sartorius) :  Above, 
metallic  golden  green,  much  duller  on  top  of  head,  the  middle  tail- 
feathers  nearly  pure  green ;  remiges  dull  brownish  slate  or  dusky,  very 
faintly  glossed  with  purplish ;  tail- feathers  next  to  middle  pair  chiefly 
metallic  green,  the  terminal  portion  black,  shaft  of  the  green  portion 
pale  rufous,  and  outer  web  broadly  edged  toward  base  with  cinnamon- 
mfous ;  next  feather  with  more  than  the  basal  half  of  both  webs,  includ- 
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ing  sbaft,  cinnamon-rafous,  the  sabterminal  portion  (for  about  0.30  of 
au  inch)  black,*  the  tip  (for  about  0.15  of  au  inch)  white;  next  feather 
similar,  but  with  white  tip  more  extensive ;  outer  feather  similar,  but 
white  tip  still  more  extensive  (about  0.22  long),  the  black  correspond- 
ingly reduced,  and  no  green  between  the  black  and  the  rufous.  Broad 
post-ocular  stripe  (commencing  above  the  eye),  sides  of  neck,  chin, 
throat,  malar  region,  sides,  and  flanks  uniform  light  cinnamon-bulf, 
deepest  on  flanks;  chest  mixed  white  and  cinnamon-buft';  belly  white; 
under  tail-coverts  pale  creamy  buff;  bill  and  feet  black.  Length  (skin), 
3.30;  wing,  1.65;  tail,  1.10  (middle  feathers  0.10  shorter  and  outer  pair 
0.20  shorter) ;  exposed  culmen,  0.80. 

A  female  (perhaps  not  adult)  from  Arizona  (No.  72535,  near  Camp 
Bowie,  August  7, 1874,  H.  W.  Heushaw)  is  quite  similar  in  coloration 
to  that  described  above,  except  .that  the  entire  chin  and  sides  of  the 
throat  are  dull  grayish  white,  only  the  median  portion  of  the  throat 
(to  within  about  0.30  of  an  inch  of  the  chin  angle)  being  cinnamon-bufl'. 
Measurements  are  as  follows:  Length  (skin),  3.35;  wing,  1.70;  tail, 
1.00;  exposed  culmen,  0.85. 

The  claim  of  this  beaut  if a1  species  [says  Mr.  Henshaw*]  to  a  place  in  our  faona 
rests  upon  the  capture  of  a  single  female  near  Camp  Bowie,  Arizona.  *  *  *  I  re- 
gret that  I  am  unable  to  give  any  information  respecting  either  its  habits  or  its  rela- 
tive abundance  in  Arizona.  Probably  it  is  rare,  for  here,  as  iu  certain  other  points 
in  southern  Arizona,  the  attention  of  the  party  was  especially  directed  to  the  hum- 
ming birds,  the  occurrence  of  novelties  being  rendered  more  probable  by  the  abun- 
dance of  Ci-rtain  other  species,  and  at  Camp  Bowie  notably  by  the  great  number  of 
Trochilas  alexandri.  The'  well-known  agave  plants  of  this  region  were  here  very 
abundant,  and  their  tall  upright  stems,  surmounted  by  the  short  lateral  stems,  with 
their  spreading  bunches  of  blossoms,  dotted  the  rocky  hillsides  in  every  direction 
and  gave  a  strange,  weird  aspect  to  the  landscape.  Around  these  humming  birds 
congregated,  showing  an  especial  liking  for  the  nectar  of  the  flowers,  or  possibly 
finding  in  them  rich  storehouses  of  the  minute  forms  of  insect  life,  which  is  the  chief 
part  of  their  diet.  By  taking  a  station  near  one  of  these,  one  could  easily  watch  the 
motions  of  these  little  feathered  gems  as  they  darted  to  and  fro,  and,  had  any  other 
species  been  even  tolerably  numerous,  it  could  scarcely  have  eluded  our  attention. 

Fortunately  Mr.  Oould  has  been  able  to  give  us,  in  his  beautiful 
Monograph  of  the  Trochilidae  (vol.  iii,  p.  143),  a  rather  full  life-history 
of  the  Lucifer  Humming  Bird,  which  is  herewith  transcribed : 

This  beautiful  species,  so  well  known  by  its  trivial  name  of  *^  Mexican  Star,"  is 
a  denizen  of  the  table-lands  of  that  rich  country,  Xalapa,  the  land  of  perpetual  spring 
and  of  unsurpassed  climate.  It  was  in  this  fine  region  that  the  bird  came  under  the 
observation  of  the  late  Mr.  Bullock,  to  whom  we  are  indebted  for  all  that  is  known 
respecting  it,  and  which  is  comprised  in  the  following  extracts  from  his  Six  Months 
in  Mexico : 

''The  house  I  resided  in  at  Xalapa  for  several  weeks  was  only  one  story  high,  in- 
closing,  like  most  of  the  Spanish  houses,  a  small  garden  in  the  center,  the  roof  pro- 
jecting 6  or  7  feet  from  the  walls,  covering  a  walk  all  around  and  leaving  a  small 
space  only  between  the  tiles  and  the  trees  which  grew  iu  the  center.    From  the 


*  There  is  a  smskU  space  of  metallic  green  soparatiug  the  rufous  from  the  black, 
f  Zodlogy  of  Wheeler's  Survey,  1S75,  p.  38.'. 
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Plate  XLII. 


Lucifer  Humming  Bird  {Calothornx  lucifer). 
Male.    (Cat.  No.  8.W62,  U.  S.  N.  M.    Valley  of  Mexico.    Collected  by  A.  W.  Butler.) 
Female.    (Cat.  No.  115291,  U.  S.  N.  M.    Arizona.    Collected  by  o.  T.  Baron.) 
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edges  of  theae  ttles  to  the  branches  of  the  trees  iu  the  gardea  the  spiders  had  spread 
their  iunumerable  webs  so  closely  and  compactly  that  they  resembled  a  net.  I  have 
frequently  watched,  with  much  amusement,  the  cautions  peregrination  of  the  Hum- 
ming Bird,  who,  advancing  beneath  the  web,  entered  the  various  labyrinths  and 
cells  in  search  of  entangled  flies,  but,  as  the  larger  spiders  did  not  tamely  surrender 
their  booty,  the  invader  was  often  compelled  to  retreat;  being  within  a  few  feet,  I 
could  observe  all  their  eyolntions  with  great  precision.  The  active  little  bird  gen- 
erally passed  once  or  twice  around  the  court,  as  if  to  reconnoiter  his  ground,  and 
commenced  his  attack  by  going  carefully  under  the  nets  of  the  wily  insect  and  seiz- 
ing by  surprise  the  smallest  entangled  flies,  or  those  that  were  most  feeble.  In 
ascending  the  angular  traps  of  the  spider,  great  care  and  skill  were  required;  some- 
times he  had  scarcely  room  for  his  little  wings  to  perform  their  office,  and  the  least 
deviation  would  have  entangled  him  iu  the  complex  machinery  of  the  web  and 
involved  him  in  ruin.  It  was  only  the  works  of  the  smaller  spider  that  he  durst 
attack,  as  the  larger  sort  rose  to  the  defense  of  their  citadels,  when  the  besieger 
would  shoot  off  like  a  sunbeam  and  could  only  be  traced  by  the  luminous  glow  of  his 
refulgent  colors.  The  bird  generally  spent  about  10  minutes  in  this  predatory  excur- 
sion and  then  alighted  on  a  branch  of  the  Avocata  to  rest  and  refresh  himself,  placing 
his  crimson  star-like  breast  to  the  sun,  which  then  presented  all  the  glowing  fire  of 
the  ruby  and  surpassed  in  luster  the  diadem  of  monarchs.  Europeans  who  have 
seen  only  the  stuffed  remains  of  these  little  feathered  gems  in  museums  have  been 
charmed  with  their  beautiful  appearance,  but  those  who  have  examined  them  whilst 
living,  displaying  their  moving  crests,  throats,  and  tails,  like  the  Peacock,  in  the 
snn,  can  never  look  with  pleasure  on  their  mutilated  forms.  I  have  carefully  pre- 
served about  two  hundred  specimens  in  the  best  possible  manner,  yet  they  are  still 
but  the  shadow  of  what  they  were  in  real  life.  The  reason  is  obvious,  for  the  sides 
of  the  lamina  or  fibers  of  each  feather,  being  of  a  different  color  from  the  surface,  will 
change  when  seen  in  a  front  or  oblique  direction,  and,  as  each  hunina  or  fiber  turns 
upon  the  axis  of  the  quill,  the  least  motion,  when  living,  caases  the  feathers  to 
change  suddenly  to  the  most  opposite  hues.  Thus  the  one  from  Nootka  Sound 
changes  its  expanded  throat  from  the  most  vivid  fire  color  to  light  green;  the  Topaz- 
throated  does  the  same,  and  the  Mexican  Star  changes  from  bright  crimson  to  bine. 

"The  sexes  vary  greatly  in  their  plumage,  so  much  so  that  the  male  and  female 
could  not  have  been  known  had  they  not  been  seen  constantly  together  and  proved 
to  be  so  by  dissection.  They  breed  in  Mexico  in  June  and  July;  and  the  nest  is  a 
beautiful  specimen  of  the  architectural  talent  of  these  birds;  it  is  neatly  constructed 
with  cotton  or  the  down  of  the  thistle,  to  which  is  fastened  on  the  outside,  by  some 
glutinous  substance,  a  white,  flat  lichen  resembling  ours. 

''The  female  lays  two  eggs,  perfectly  white  and  large  for  the  size  of  the  bird ;  and 
the  Indians  informed  me  they  were  hatched  in  3  weeks  by  the  male  and  female 
sitting  alternately.  When  attending  their  young  they  attack  any  bird  indiscrim- 
inately that  approaches  the  nest.  Their  motions  when  under  the  influence  of  auger 
or  fear  are  very  violent,  and  their  flight  rapid  as  an  arrow ;  the  eye  can  not  follow 
them ;  but  the  shrill,  piercing  shriek  which  they  utter  on  the  wing  may  be  heard 
when  the  bird  is  invisible.  They  attack  the  eyes  of  the  larger  birds,  and  their  sharp, 
needlelike  bill  is  a  truly  formidable  weapon  in  this  kind  of  warfare.  Nothing  can 
exceed  their  fierceness  when  one  of  their  own  species  invades  their  territory  during 
the  breeding  season.  Under  the  influence  of  jealousy  they  become  perfect  furies; 
their  throats  swell,  their  crests,  tails,  and  wings  expand ;  they  fight  in  the  air  (utter- 
idg  a  shrill  noise)  till  one  falls  exhausted  to  the  ground.  I  witnessed  a  combat  of 
thia  kind  near  Otumba  during  a  heavy  fall  of  rain,  every  separate  drop  of  which  I 
supposed  sufficient  to  have  beaten  the  puny  warriors  to  the  earth. 

**ln  sleeping  they  frequently  suspend  themselves  by  the  feet,  with  their  heads 
downwards,  in  the  manner  of  some  parrots. 

''These  birds  were  great  favorites  of  the  ancient  Mexicans.    They  used  the  feath- 
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erR  as  oraaments  for  their  superb  mautles  in  the  time  of  Montezuma,  and  in  embroid- 
ering the  pictures  so  much  extolled  by  Cortez.  Their  name  signifies  in  the  Indian 
language  '  beams  or  locks  of  the  sun,'  and  their  feathers  are  still  worn  by  the  Indian 
ladies  as  ornaments  for  the  ears." 

I  have  numerous  specimens  of  this  bird  in  my  collection,  and  obserre  that  those 
procured  in  one  locality  differ  somewhat  from  those  obtained  in  another ;  for  in- 
stance, the  examples  collected  by  my  friend  Floresi  in  the  neighborhood  of  the  Real 
del  Monto  mines  are  larger  and  altogether  more  powerful  birds  than  those  brought  to 
this  country  by  M.  Sall6  and  other  collectors  from  Cordova.  Bullock  speaks  with 
great  truth  when  he  states  that  the  sexes  differ  considerably,  for  it  is  only  those 
persons  who  are  conversant  with  this  extensive  group  as  a  whole  who  can,  with  any 
degree  of  certainty,  pair  many  of  the  species. 

Genus  AMAZILIA  Beichrnbach. 

Amazilia  Rrich.,  Syst.  Av.,  1849,  pi.  39.    Type,  Orthorhynchtis  amazili  Less. 
AmaziltB  Gray,  Gen.  B.,  i,  ISiO.—Amazilius  Bonap.,  lS49.—Amazilliay  Scl.  and  Salv., 

1859. 
Pf/rrkophcBna  Cab.  and  Hrinb,  Mus.  Hein.,  iii,  1860, 35.    Same  type. 
Hemithyl4tca  Cab.  and  Heine,  Mus.  Hein.,  iii,  1860,  37.    Type,  Trochilus  niveovenirM 

Gould. 
ffemistilhon  GouLD,  Introd.  Troch.,  oct.  ed.,  1861, 149.    Type,  Amasilia  ooai  Gould. 
Eranna  Heine,  J.  f.  0. 1863,  187.    Type,  Omismya  dnnamomea  Less. 
Eratina  Heine,  J.  f.  O.,  1863,  190, 191.    Type  Trochilua  iodurus  Saucerott. 
Ariana  MuLS.  and  Vrrr.,  Claw.  Troch.,  1866,  36.    Type,  Trochilus  nivooventa-  Gould. 
Leueodora  Muls.  and  Vrrr.,  Hist.  Nat.  Ois.-Monch.,  l,  1877,  309.    Type,  Trochilus  ed- 

wardiy  BouRG.  and  Delattr. 
Myletes  (subgenus)  Muls.  and  Verr.,  Hist.  Nat.  Ois.-Mouch.,  i,  1877, 284.    Type,  2Vo- 

chiltts  yucatanensis  Cabot. 
SauoeroHia  Bonap.,  Compt.-Rend.,  1850,  381.    Type,  Trochilus  sauceroliii  BoURC.  and 

Delattr. 
Erythronoia  Gould,  Intr.  Troch.,  oct.  ed.,  1861,  16.    Omismya  erythronota  Less. 
Eratopis  Heine,  J.  f.  O.,  1863,  191.    Type,  Trochilus  cyanifrons  BouRC. 
Erasuria  Heine,  J.  f.  O.,  1863,  191.    Type,  Erythronota  elegans  Gould. 
Lisaria  Muls.,  Cat.  Ois.-Monoh.,  1875,  11.    Type,  Hemithylaca  warszewiczi  Cab.  and 

Heine. 

Generic  characters. — Bill  longer  than  head,  straight;  nostrils 
ancovered;  wing  normal;  tail  more  than  half  as  long  as  wing,  emar- 
ginate,  the  feathers  broad  and  rather  stift*;  tarsi  densely  feathered; 
under  parts  plain  metallic  green,  plain  cinnaraon-rafoas,  or  green  ante- 
riorly, and  white,  buff,  or  cinnamon-rufoas  posteriorly,  the  chest  some- 
times white;  tail  chestnut,  purplish  black,  or  blue-black;  sexes  alike. 

Although  the  two  dozen  or  more  species  which  Mr.  D.  O.  Elliot*  has 
included  in  this  genus  have  usually  been  distributed  through  a  greater 
or  less  number  of  so-called  genera,  I  am  forced  by  a  careful  examination 
and  comparison  of  the  types  of  the  several  generic  names  given  in  the 
above  synonymy  to  agree  with  the  gentleman  just  mentioned  in  his 
reduction  of  these  names  to  the  rank  of  synonyms.  Amazilia  ocai 
Gould  and  Erythronota  elegans  Gould,  I  have  not  seen,  but  have  little 
doubt  that  the  names  Hemistilhon  Gould  and  Erasuria  Heine,  based 
upon  them,  respectively,  are  also  synonymsof  Amazilia,    In  fact,  some 


*  Classification  and  Synopsis  of  the  TrochilidoB,  pp.  216-2^. 
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other  gronps  of  species*  which  even  Mr.  Elliot  has  allowed  to  stand 
as  genera  come  so  very  close  to  Amazilia  in  their  stractural  and  other 
characters  that  it  may  prove  necessary  to  refer  them  also  to  the  last- 
named  genns. 

The  twelve  species  of  Amazilia  (as  recognized  by  Mr.  Elliot)  foand 
between  the  United  States  and  Panama  may  be  distinguished  by  the 
following  characters: 

Common  Ghiractebs. — Above  green,  bronze-green,  or  bronzy ;  the 
tail  rufouSy  chestnnt,  bronzy,  pnrple,  or  blaeblaok;  lower  parts  green 
anteriorly  or  entirely  light  cinnamon;  sexes  alike. 

a<.  Lower  parts  partly  green, 
i*.  Belly  pare  white, 
c^  Tail  pnrplisli  black.    Half,  Costa  Rica  to  Panama. 

J.  niveovenier  (Gould).     Whiie-hellied  Humming  BirdA 
^,  Tail  deep  bronze.    Had.  Isthmns  of  Panama. 

A,  edwardii  (Db  Latt.  and  BouRC).    Edtrard'a  Humming  Bird,t 
Jfi.  Belly  not  white. 
o>.  Tail  blae-black  or  dark  steel-bine. 
d\  Secondaries  entirely  black  or  bine-black.    Hah,  Nicaragua  and  Costa  Rica. 
A.  BophicB  (BouRC.  and  Muls.).    Sophia's  Humming  BirdA 
d*.  Secondaries  mfons-chestnnt,  tipped  with  blne-biack.    Hah,  Gnatemala  and 
Nicaragua  (Pacific  side). 

A.cjfannra  Qould.    Blue-tailed  Humming  Bird,^ 
<fl.  Tail  bronzy,  pnrple,  or  chestnnt. 
d'.  Tail  greenish  bronze.    Hah,  Eastern  Mexico. 

A,  oeai  Gould.    D*Oca*s  Humming  Btrd.lf 
d^.  Tail  pnrple  or  chestnnt. 
e*.  Secondaries  partly  mfons. 
fK  Secondaries  with  more  than  basal  half  mfons;  tail  deep  chestnut  glossed 
with  pnrple,  the  middle  feathers  pnrple.     Bah,  Soathem  Mexico. 

A,  hef*ffllina  (LiCHT.).    Beryltine  Humming  Bird,** 
p.  Secondaries  with  not  more  than  basal  half  mfons ;  tail  rich  bronze- 
pnrple.    J7a(.  Gnatemala. 

A,maria  (B0UBC.).tt    Maria's  Humming  Bird. 
e<.  Secondaries  without  any  rufous. 
/>.  Belly  and  flanks  dull  brownish  gray ;  lores  deep  rusty.    Hah,  South- 
eastern Texas  to  Ecuador. 

J,fu8eieaudata  (Fras.).    Rieffer's  Humming  Bird,    (Page  366.) 


*For  example:  Agyrtria  Rrich.,  Uranomitra  Reich.,  Encephala  Rricu.,  Timolia 
HuLS.,  Arinia  MuLS.,  and  Callipharus  Elliot. 

t  Trochilue  ( f)  niveoventer  Gould,  P.  Z.  S. ,  1850, 164.    Amazili  a  niveiventris  Elliot 

Class,  and  Synop.  Troch.,  1879,  222. 

t  TroohiUu  edwardi  Db  Latt.  and  BouRC,  Rey.  Zool.,  1840,  308.  Amazilius  edwardi 
BoNAP.,  Consp.,  1, 1850, 78. 

$  Trochilue  sopkics  BouRC.  andMuLS.,  Ann.  Soc.  Lyons,  ix,  1846, 318.  Amazilius  sophiat 
BoNAP.,  Consp.,  1, 1850, 78. 

I  Amagilia  eyanura  Gould.  Mon.  Troch.,  pt.  xviii,  1850,  pi.  12;  vol.  v,  pi.  315. 

f  Amazilia  oeai  Gould,  Ann.  Mag.  N.  76,  ser.  3,  iv,  1859,  96 ;  Mon.  Troch.,y,  1861,  pi. 
289. 

•*  Troehilue  heryllinus  Light.,  Preis-Verz.,  1830,  No.  26.  Amazilia  heryllina  Gould, 
Mon.  Troch.  pt.  xxii,  1861  (vol.  v,  1861,  pi.  312). 

tt  Trookilus  maria  BouRC. ,  Ann.  Soc.  Ag.  Lyon,  ix,  1846, 319.  Amazilia  maria  Elliot^ 
Class,  and  Synop.  Troch.,  1879, 222. 
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/*.  Belly  and  flanks  cinDamon-rufous  or  pale  ciuuamon ;  lores  not  distinctly 
rnsty. 
g^.  Belly  and  flanks  deep  cinDamon-rafons.    Bah.  Yucatan. 

A.  yucatanensia  (Cabot).     CaboVi  Humming  Bird,* 
^.  Belly  and  flanks  pale  cinnamon  or  cinnamon- buff.    Bah,  Eastern 
Mexico,  north  to  southeastern  Texas. 
A.  cerviniventriB  Gould.    Buff-bellied  Hamming  Bird.    (Page  364.) 
a'.     Lower  parts  entirely  cinnamon. 

61.  Smaller  (wing  2.15-2.25,  exposed  onlmen  0,80-0.88).    Bah.  Western  Mexico  and 

Yucatan  to  Nicaragua. 

A.  cinnamomea  (Less.)  Cinnamometu  Bumming  BirdA 

hK  Larger  (wing  2.50-2.70,  exposed  culmen  0.90—1.05).    Bah.  Tree  Marias  Islands, 

western  Mexico.  A,  graysoni  Lawr.     Graysons  Bumming  Bird.t 

BuFF-BBLUEO  HUMMING  BiRD.    AmaziUa  cerviniventriB  Gould. 

AmoHUue  cervinivenirie  6ouiJ>,  P.  Z.  S.,  1866, 150. 

Amatilia  cerviniventriB  Gould,  Mon.  Troch.,  pt.  xiii,  1857,  pi.  12;  vol.  v,  1861,  pi. 

309.— Mbrrill,  Bull.  Natt.  Orn.  CI ,  ii,  Jan.  1877,  26  (Ft.  Brown,  Texas). 
AmazileayucatanenBisUnRBiiJ^  and  Ridgw.,  Pr.  U.  8.  Nat.  Mns.,  i,  1878,148  (Ft. 

Brown,  Texas  ;  not  DroehiluByucatanentiB  Cabot), 
Fawn-breasted  Amazili  (Gould). 
Rnfons-bellied  Hamming  Bird  (Couss). 
L' Amazili  k  ventre  de  biche  (Mulsaitt  and  Vbrrbaux). 
Chnpamirto  de  pecho  verde  y  yientre  castafio  (D'Oga). 

Rangb. — Eastern  Mexico,  north  to  the  lo^er  Bio  Grande  Valley,  in 
Texas. 

Sp.  Chab. — Adidt  {both  sexes):  Lores  greenish  ordnll  brownish  (never 
rusty);  belly  and  flanks  pale  doll  cinnamon-buft';  npper  parts  metallic 
bronze  or  bronze-green,  the  npper  tail-coverts  somewhat  tinged  with 
rnsty  on  basal  portion ;  tail  rufous-chestnnt  (glossed  with  purple  on  the 
under  surface),  the  feathers  broadly  tipped  and  margined  terminally 
with  metallic  bronze;  some  specimens  (immature  specimens  only?) 
with  a  considerable  blackish  snbterminal  space  on  one  or  both  webs  of 
all  bat  the  middle  pair  of  feathers ;  chin,  throat,  and  chest  brilliant 
metallic  Paris-green  ;  breast  metallic  bronze-green ;  bill  reddish  (light 
brownish  in  dried  skins),  blackish  terminally ;  length  about  4.00-4.50 ; 
wing,  2.15-2.25;  tail,  1.35-1.00,  slightly  emarginated;  exposed  culmen, 
0.75-0.82.  Young  similar  to  adult,  but  upper  mandible  black,  upper 
tail-coverts  broadly  margined  with  rusty,  and  tail-feathers  (except  mid- 
dle pair)  with  a  more  or  less  extensive  subtermiual  space  of  blackish  on 
one  or  both  webs,  the  median  portion,  however,  including  shaft,  chest- 
nut. 

Adult  male  (No.  90749,  Fort  Brown,  Texas,  Dr.  J.  C.  Merrill,  U.  S. 
Army ):  Above  metallic  green,  tinged  with  bronze,  the  top  of  the  head 
very  much  duller;  upper  tail  coverts  bronze-green,  their  basal  portion 

*  Trochilus  yucatanenaie  Cabot,  Proc.  Nat.  His.  Soc,  Bost.,  1845,  74.  AmaziUa  yuca- 
taneHBie  Gould,  Mon.  Troch.  pt.  xxiii,  1861  (vol.  v,  1861,  pi.  308). 

t  OmiBm  ya  cinnamomea  Less.,  Rev.  Zool.,  1842,  175.  AmaziUa  cinnamomea  Eluot, 
Class,  and  Synop.  Troch.,  1879,  219. 
|.  AwMMilia  (Pyrrkopkima)  grayBoni  Lawr.,  Ann.  Lye.  N.  Y.,  1867,  404. 
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(partially  exposed)  dall  cinnainon-rafous ;  tail  clear  chestnut,  the  two 
middle  feathers  broadly  greenish  bronze  at  tips  (for  about  .28  of  an  inch 
along  shaft  and  for  a  much  greater  distance  along  edges) ;  rest  of  the 
tail-feathers  similarly  tipped  with  bronze,  but  this  color  gradually 
decreasing  in  extent  to  the  outer  pair,  on  the  inner  web  of  which  the 
bronze  is  reduced  to  a  very  small  angular  space  next  to  the  terminal 
portion  of  the  shaft;  under  surface  of  tiiil  faintly  glossed  with  purple; 
remiges  dull  brownish  slate  or  dusky,  faintly  glossed  with  purplish. 
Sides  of  head  metallic  green,  like  hind  neck,  etc.;  chin,  throat,  and 
chest  brilliant  metallic  Paris-green ;  breast  meUillic  bronze-green  (ex- 
tending farthest  back  laterally),  the  basesof  the  feathers  dull  grayish 
cinnamon ;  belly  and  flanks  light,  bnffy  cinnamon,  the  under  tail-coverts 
vinaceons-cinuamon ;  downy  femoral  tufts  white ;  short  dense  feathers 
clothing  thighs  and  upper  part  of  tarsus^  dull  white,  tinged  with  pale 
buffy-grayish.  Upper  mandible  pale  brown  (reddish  in  life?),  tipped 
with  blackish  for  about  0.15  of  an  inch ;  lower  mandible  similar,  but 
paler.  Length  (skin),  4.00;  wing,  2.25;  tail,  1.50,  middle  feathers 0.20 
shorter ;  exposed  culmen,  0.80. 

Young  male  (No.  74337,  Port  Brown,  Texas,  August  23, 1877;  Dr.  J.  O. 
Merrill):  Generally  similar  to  the  adult  as  described  above,  but  upper 
parts  much  more  golden  bronze-green,  feathers  of  lower  back  and  rump 
margined  terminally  with  dull  light  rusty  and  upper  tail-coverts  broadly 
margined  with  light  rusty;  middle  tail-feathers  with  outer  webs  wholly 
dull  metallic  bronze,  the  terminal  portion  of  both  webs  copper-bronze; 
other  tail-feathers  marked  subterminally  with  purplish  black,  this  re- 
duced on  outer  feather  to  an  edging  to  outer  web,  but  on  next  to  the 
middle  pair  occupying  the  greater  portion  of  both  webs  near  the  tip ; 
top  of  head  dull  blackish  brown,  passing  into  dull  rusty  brown  laterally. 
Throat  and  chest  not  continuously  brilliant  green,  but  this  color  inter- 
spersed with  patches  of  dull  buffy  and  grayish-brown  feathers.  Upper 
'mandible  black,  becoming  brownish  at  base;  lower  pale  brownish, 
blackish  at  tip. 

Young  female  (No.  74339,  same  locality  and  collector,  date  not  given): 
Similar  to  the  young  male  as  described  above,  but  back,  etc.,  purer 
(less  bronzy)  green,  middle  pair  of  tail-feathers  wholly  bronze  (darker 
and  more  coppery  terminally),  purplish  black  subtermiual  spaces  to 
other  tail-feathers  much  more  extensive  and  more  distinct,  belly  and 
flanks  much  duller  and  grayer  bufly,  and  only  the  basal  half  of  the 
ander  mandible  light  colored. 

This  bird  is  so  closely  related  to  the  A.  yucatanemis  (Cabot)  of  Yuca- 
tan that  there  is  a  strong  probability  that  it  will  prove  to  bq  merely  a 
race  of  the  same  species.  Although  the  type  of  A.  yucatanemin  ex- 
hibits some  characters  of  plumage  which  I  have  not  been  able  to  recog- 
nize in  any  of  the  examples  of  A.  cerviniventris  which  I  have  been  able 
to  examine,*  additional  specimens  show  these  differences  to  be  incon- 


*  See  PrpceediDgs  of  the  U.  S.  National  Masenm,  Vol.  iv,  pp.  25/26, 
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stanl  and  therefore  uot  diagnostic,  thus  reducing  the  differential  char- 
acters of  the  two  forms  to  the  coloration  of  the  under  parts  alone,  A. 
yucatanens%8  having  the  breast,  belly,  sides,  flanks,  and  under  tail- 
coverts  much  deeper  in  color,  or  a  clear  deep  cinnamon-rufous,  the 
absence  of  any  distinct  wash  of  bronze  green  on  the  sides  of  the  breast 
rendering  the  contrast  between  the  brilliant  green  of  the  throat  and 
chest  and  the  cinnamon-rufous  color  which  follows  it  much  more  abrupt 
and  conspicuous. 

The  Buft-bellied  Humming  Bird,  the  plainest  species  of  the  family 
that  has  hitherto  been  added  to  our  fauna,  was  first  obtained  within  our 
limits  by  Dr.  J.  C.  Merrill,  U.  S.  Army,  at  Fort  Brown,  Texas,  in  1876. 
It  was  there  an  abundant  summer  visitor,  being  particularly  numerous 
on  the  military  reservation.  It  seemed  to  be  perfectly  at  home  among 
the  dense  tangled  thickets,  darting  rapidly  among  the  bushes  and 
creeping  vines,  and  was  so  active  that  specimens  were  obtained  with 
difficulty.  It  was  rather  a  noisy  bird,  its  shrill  cries  usually  first  attract- 
ing attention  to  its  presence.* 

Mr.  George  B.  Sennett  met  with  it  at  the  same  place  the  following 
year,  but  only  obtained  one  specimen,  which  was  shot  while  hovering 
over  wild  flowers  near  the  ground,  among  cacti  and  low  bushes,  f 

I  am  unable  to  add  anything  further  regarding  its  habits. 

RiEFF£R'»  Humming  Bird.    Amazilia  fuscieaudaia  (Fhasbr). 
(Plate  XLiii.) 

TrochiIu$fuacicaudatu8  Tr/lS,,  P.  Z.  S.,  1840, 17  (Eoaador). 

Amazilia  fuscioaudata  Mbrrill  and  Ridgw., Pr. U.S. Nat. Mus.,i, Oct.,  1878, 147 
(Fort  Brown,  Texas). 
Trochilua  rieffen  BouRC,  Ann.  Sci.  Pli^s.  et  Nat.  Lyon,  1843, 45. 

Amazilia  riefferi  Reich.,  Av.  Syst.  Nat.,  1849,  pi.  39.— Gould,  Mon.  Troch.,  pt. 

XIX,  1860,  pi.  14 ;  vol.  v,  1861,  pi.  311. 
Ptftrhophcena  riefferi  Cab.  and  Heine,  Mus.  Hein.,  in,  1860,  36.— Merrill,  BuU. 
Nutt.  Oru.  CI.,  I,  Nov.,  1876,  88  (Fort  Brown,  Texas). 
Riefier's  Amazili  (Gould;. 
Dusky-tailed  Uummiog  Bird  (Coues). 
L'Ariane  de  Rieffer  (Mulsakt  and  Yerreaux). 

Hange.— The  whole  of  Gentral  America  and  eastern  Mexico;  uorth 
to  the  lower  Rio  Graude  Valley  in  Texas ;  south  to  Ecuador. 

Sp.  Char. — Lores  rusty ;  breast  and  belly  pale  brownish  gray ;  upper 
parts  metallic  bronze-green,  darker  on  top  of  head,  more  bronzy  or 
golden  on  rump;  tail  deep  chestnut,  including  middle  feathers,  the 
feathers  tipped  and  margined  more  or  less  extensively  with  bronze  or 
purplish;  throat  and  chest  brilliant  metallic  yellowish  green,  the 
fearhers  pale  grayish  beneath  the  surface,  showing  wherever  the 
feathers  are  disarranged;  sides  and  flanks  bronze-green;  under  tail- 


*Pr.  U.  S.  Nat.  Mns.,  Vol.  i,  1879,  pp.  149,  150. 

t  Bull.  U.  S.  Geol.  &  Geog.  Sarv.  Terr.,  Vol.  iv.  No.  1,  p.  36. 
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Plate  XLIII. 


Rieffer's  Humming  Bird  iAmazilia  fuscicaudata). 
Male.    (Cat.  No.  60870,  U.  S.  N.  M.    Guatemala  City,  Guatemala.    Collected  by  Dr.  Van  Patten.) 
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coverts  chestnut* rufoas ;  anal  and  femoral  downy  tufts  white ;  bill  red- 
disli  at  base  for  a  greater  or  less  distance  (brownish  in  dried  skins), 
the  terminal  portion  black;  length  (skins),  about  3.80-4.35;  wing,  2.00- 
2.40;  tail,  1.45-1.70;  exposed  culm^n,  0.70-0.90.  Adult  femaie  similar  to 
the  male,  but  usually  more  or  less  duller  in  color.  Yowng  similar  to 
adults,  but  plumage  duller,  the  rump  more  ting^  with  rusty,  and  the 
head  washed  with  rusty. 

Adult  male  (No.  50370,  Guatemala  City,  Guatemala ;  Dr.  Yan  Patten): 
Above  metallic  bronze-green,  more  decidedly  bronzy,  but  also  darker 
and  duller,  on  top  of  head,  the  rump  inclining  to  golden  bronze;  upper 
tail-coverts  and  tail,  including  middle  pair  of  feathers,  chestnut,  the 
latter  glossed  with  purple  (especially  underneath),  and  each  feather 
broadly  margined  terminally  with  deep  bronze,  this  color  also  edging 
the  outer  webs;  remiges  dull  brownish  slate  or  dusky,  faintly  glossed 
with  purplish.  Lores  deep  rusty;  chin,  malar  region,  throat,  and 
chest  brilliant  metallic  yellowish  green,  somewhat  broken  by  the  light 
grayish  brown  basal  portion  of  the  feathers  here  and  there  exposed ; 
sides  and  flanks  metallic  bronze-green ;  median  portion  of  breast  and 
belly  light  grayish  brown;  femoral  and  anal  tufts  white;  under  tail- 
coverts  light  chestnut.  Upper  mandible  brown  (reddish  in  life),  tipped 
and  edged  with  blackish ;  under  mandible  brownish  white  (red  or  flesh- 
colored  in  life),  with  tip  dusky  j  feet  dusky.  Length  (skin),  3.80 ;  wing, 
2.30;  tail,  1.40  (middle  feathers  0.05  shorter);  exposed  culmen,  0.78. 

Adult  female  (No.  38987,  Panama,  January  7,  1865 ;  Fred.  Hicks) : 
Similar  to  the  male,  as  described  above,  but  tail  and  its  coverts  rather 
lighter  chestnut;  belly  much  lighter  brownish  gray,  and  bill  more  ex- 
tensively dusky.  Length  (skin),  3.80,  wing,  2.10 ;  tail,  1.35 ;  exposed 
culmen,  0.85. 

Young  female  (No.  40452,  San  Juan,  Nicaragua,  June  7, 1865 ;  H.  E. 
Holland) :  Similar  to  the  adult,  but  duller  green  above,  with  feathers 
of  the  lower  back  and  rump  broadly  margined  with  rusty;  anterior 
lower  parts  with  green  much  less  brilliant  and  much  interrupted  by 
dull  brownish  ghty,  approaching  grayish  white  on  the  chin.  Upper 
mandible  entirely  blackish. 

With  very  numerous  specimens  before  me,  representing  various  local- 
ities, from  eastern  Mexico  to  Bogota,  I  am  unable  to  discover  any 
constant  differences  coincident  with  locality,  even  in  specimens  from  the 
most  remote  districts.  There  is  a  considerable  range  of  individual  varia- 
tion,  involving  the  amount  of  blackness  of  the  maxilla  (some  specimens 
having  the  upper  mandible  wholly  blackish  except  the  extreme  base, 
while  in  others  only  the  end  is  dark-colored),  length  of  wing  and  bill,  etc. 
These  differences,  however,  appear  to  be  purely  individual,  and  not  at 
all,  so  far  as  I  can  see,  local.  Some  Costa  Bican  specimens  are  the 
largest  in  the  collection,  as  well  as  the  darkest  in  color,  but  there  is 
much  variation  in  both  respects  in  a  series  of  8  examples  from  that 
country. 
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A  specimen  from  Gaayaqail,  Ecnador,  however,  (No.  54961,  Dr.  Des- 
truge)  labeled  by  M.  Lawrence  '^  riefferi  vAv.jacundu^^  on  the  other  hand, 
differs  decidedly  from  all  more  northern  examples,  inclnding  those  from 
Colombia,  in  the  very  mach  lighter  color  of  the  tall-coverts,  taiU  and 
abdomen,  the  latter  being  very  nearly  white,  instead  of  brownish  gray 
or  grayish  brown. 

Like  the  allied  Bnff-bellied  Hamming  Bird,  Bieffer's  Hamming  Bird 
was  first  taken  within  the  United  States  by  Dr.  J.  0.  Merrill,  U.  S. 
Army,  who  examined  a  living  specimen  bronght  to  him  by  a  soldier  at 
Fort  Brown,  but  which  sabsequently  escaped.  Fortanately,  however. 
Dr.  Merrill  had  taken  a  careful  description  of  the  bird  while  in  his  pos- 
session, so  there  can  be  no  question  as  to  the  correct  identification  of 
the  species. 

But  little  has  been  recorded  of  the  habits  of  this  species,  the  follow- 
ing, from  Gould's  monograph,  being  all  that  I  have  been  able  to  find : 

Mr.  Bridf^es  found  it  feediDg  on  a  Malvaceons  plant  near  the  Boqneti,  at  an  elera- 
iion  of  4,000  feet ;  Mr.  Salvin  met  with  it  at  Coban  in  November,  and  also  near 
Bezbal,  and  remarked  that  it  was  far  from  common  at  Coban,  and  that  all  the  speci- 
mens he  procnred  appeared  to  be  males ;  and  Mr.  Eraser  noticed  it  feedinf^  from  the 
bark  of  a  large  tree  in  the  forest  of  Bababoyo  in  Ecuador,  and  states  that  when  be 
arrived  in  Esmeraldas  in  October  it  was  by  no  means  uncommon,  feeding  morning 
and  eyening  around  the  eaves  of  the  house ;  in  November  it  was  very  scarce,  and  in 
December  not  to  be  seen. 

Oenus  BASZLINNA  Bon. 

Batilinna  Bois,  Isis,  1831,  546.    Type,  TrookUui  leucota  Vibill. 
Heliopadioa  Gould,  Moo.  Troch.,  pt.  xv,  1858.    Type,  TroehilHi  melanotU  Swains., 
==  T.  leucotit  ViEiLL. 

Genebio  ghabacters. — Similar  to  Amazilia^  bnt  bill  broader,  and 
more  denuded  at  the  base,  the  frontal  apex  being  considerably  posterior 
to  the  mental  apex^  and  sexes  very  different  in  coloration. 

This  genns  is  so  closely  related  to  Amazilia  that  the  sexual  difference 
in  coloration  is  the  most  obvious  difference.  Only  two  species  are 
known,  their  diagnostic  characters  being  as  follows: 

Common  Ohabagtebs.— Above  metallic  green,  darker  or  duller  on 
top  of  head ;  tail  mainly  chestnut  or  blackish,  the  middle  feathers, 
however,  with  more  or  less  green ;  a  broad  and  very  conspicuoua  white 
stripe  behind  eye,  with  a  black,  dusky,  or  brownish  one  immediately 
beneath  it,  across  ear-coverts.  Adult  males  with  forehead  and  chin 
black  or  deep  blue,  the  throat  and  upper  part  of  chest  brilliant  metallic 
green.  Adult  females  with  top  of  head  dull  brownish  (sometimes  tinged 
with  green),  and  lower  parts  pale  cinnamon  (with  or  without  green  spots 
on  throat)  or  dull  grayish  white  with  sides  green. 

(1^  Tall  mainly  chestnnt;  posterior  lower  parts  pale  cinnamon.  Adult  male:  Fore- 
head and  chin  opaque  blacki  or  dnll  blne-black ;  middle  tail-feathers  chestnnt 
centrally,  metallic  green  exteriorly,  the  rest  without  dusky  snbterminal  bar 
or  spot.  Adult  female:  Lower  parts  pale  cinnamon,  with  or  without  green 
spots  on  throat;  middle  tail-feathers  entirely  green,  the  rest  marked  by  a 
more  or  less  distinct  snbterminal  spot  of  dusky.  Hah.  Sonthem  portion  of 
liQwer  California,    f,  xantuei  (LkWR.).    Xantue'e  Bumming  Bird,    (Page 369.]^ 
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UK  Tail  mainly  blackish ;  posterior  lower  parts  dull  whitish,  mixed  with  grayish 
t)rowa  and  greenish.  Adult  male  with  forehead  and  chin  deep  rich  blue; 
4niddle  tail-feather  entirely  metallic  green  or  bronze,  tire  others  tipped  with 
(;reen  or  bronzy.  Adult  female :  Lower  parts  dull  li^ht  grayish ,  or  grayish 
white,  more  or  leas  spotted  with  green,  the  sides  almost  continuously  of  this 
color;  middle  tail-feathers  entirely  green  or  bronzy,  the  others  black,  the  two 
or  three  outer  ones  tipped  with  dull  grayish.  Hab,  Highlands  of  Guatemala 
and  Mexico.  B.  leucotis  (Vieill.).     White-eared  Humming  Bird,'* 

Xaktus's  Humming  Bird.    Basilinna  xantusi  {Lkwr,). 

(Plate  XLiv.) 

Jmazilia  zantuei  Lawr.,  Ann.  Lye.  Nat.  Hist  N.  Y.,  vii,  April,  1860,  109  (female). 
SelioiHedica  xantusi  Gould,  Mon.  Troch.,  pt.  xxi,  181)1,  pi.  2;  vol.  ii,  1^1,  pi. 
65.— Coop.,  Orn.  Cal.,  i,  1870,  365.— B.  B.  and  R.,  Hist.  N.  Am.  B.,  ii,  1874,  167, 
pi.  47,  fig.  3. 
BoHlinna  xanihusi  Eluot,  Class,  and  Synop.  Troch.,  1879,  227. 
Banlinna  xantUsi  RiDOW.,  Pr.  U.  8.  Nat.  Mus.,  iii,  1880, 6, 188. 
Heliepoidica  oaatuneocauda  Lawr.,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vtf,  Apr.,  1860,  145 

< male).— Eluot,  lUnstr.  B.  N.  Am.,  i,  1869,  p.  xxii. 
Le  Coelig^oe  de  Xanthns  (Mulsant  and  Vbrrbaux). 
Cbupamirto  de  pico  coral  y  vientre  castaflo  (D*Oca). 

Range.— Gape  district  of  Lower  California. 

Sp.  Char. — ^Tail  mainly  chestnut ;  posterior  under  parts  pale  cinna- 
tuon-rufous.  Adult  male  with  forehead  and  chin  opaque  black  or  duU 
blue  black,  throat  and  chest  brilliant  metallic  yellowish  green,  and  a 
broad,  white  stripe  behind  eye;  length  (skins),  about  3.40-3.60  ;t  wing, 
1.95-2.15;  tail,  1.35-1.40;  exposed  culmen,  0.65-0.70.  Adult  female  with- 
out any  black  about  head,  the  white  post-ocular  stripe  less  distinct,  and 
the  entire  under  parts  light  cinnamon-rufous ;  length  (skins),  aboiit 
3.10-3.50  ;t  wing,  1.85-2.00;  tail,  1.15-1.25;  exposed  culmen,  0.60-0.70. 

Adult  male  (No.  117767,  Miratiores,  Lower  California,  November  25, 
185\);  J.  Xantu8):§  Forehead  slightly  glossy  blue-black,  changing  grad- 
ually into  duller  blackish  on  the  crown ;  chin  and  a  broad  stripe  thence 
beneath  eye  to  ear-coverts  opaque,  velvety  black ;  lores  dull  grayish 
white;  behind  the  eye  a  distinct  stripe  of  white,  changing  into  light 
cinnamon  grayish  on  side  of  neck;  occiput,'  hind-neck,  wing-coverts, 
scapulars,  and  back,  metallic  bronze-green;  upper  tail-coverts  bronze- 
green  mixed  with  rusty ;  tail  chestnut,  faintly  glossed  with  purple  on 
under  surface,  the  middle  pair  of  feathers  broadly  margined  with  metal- 
lic bronze-green ;  remiges  dusky  brownish  slate,  very  faintly  glossed 
with  purplish.  Throat  and  upper  part  of  chest  brilliant  metallic  yel- 
lowish emerald-green  or  Paris  green ;  feathers  of  lower  chest  and  breast 


'Troehilus  leucotis  yimLL.y  Nonv.  Dict.ed.  2,  xxii,  1818,  428.     Basilinna  leucoii9 
Rkich.,  Aufz.  der  Colib.,  1853,  13. 
t  Length  of  a  specinien  before  skinning  said  to  be  4.75. 
I  Length  before  skinning  said  to  be  3.30-3.65. 
^  Type  of  JHeliopcedica  caetaneocauda,  Lawr. 
H.  Mis.  129,  pt.  2 24 
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metallic  brouze-greeu  terminally,  light  cinnamoD-rafous  basally ;  rest 
of  under  parts  light  cinnamon-rufous,  the  anal  region  and  under  tail- 
coverts  paler.  Bill  with  basal  half  or  more  pale  brownish  (coral-red  iu 
life),  the  terminal  portion  blackish.  Length  (skin),  3.40;  wing,  2  05; 
tail,  1.40;  the  middle  feathers,  about 0.10 shorter;  exposed  cnlmen,  0.65. 

Adult  female  (No.  16935,  Cape  St.  Lucas,  Lower  California,  October 
1859;  J.  Xantus):*  Sides  of  forehead  dull  cinnamon- rufous;  median 
portion  of  forehead,  with  crown,  dull  grayish  brown ;  rest  of  upper  parts, 
including  middle  pair  of  tail-feathers,  metallic  bronze-green,  the  upper 
tail-coverts  margined  and  somewhat  mixed  with  rusty;  tail-feathers 
(except  middle  pair)  chestnut,  becoming  gradually  paler  on  the  outer- 
most, the  second  and  third  (from  the  middle)  with  a  large  blackish  lon- 
gitudinal subterminal  spot  on  each  web,  the  fourth  with  a  similar  spot 
on  the  inner  web  and  a  trace  of  such  a  spot  on  the  outer ;  outermost 
feather  without  any  spot  on  the  outer  web,  and  with  a  mere  speck  of 
blackish  on  the  inner  web ;  remiges  dull  brownish  slate  or  dusky,  faintly 
glossed  with  purplish.  A  distinct  stripe  of  buffy  whitish  behind  eye, 
above  upper  margins  of  the  earcoverts,  the  latter  dusky  grayish  browu ; 
chin,  throat,  and  other  lower  parts  dull  cinnamon-rufous,  becoming 
paler  and  somewhat  mixed  with  whitish  posteriorly.  Upper  mandible 
black,  becoming  more  brownish  at  base;  lower  pale  brownish  (reddish 
in  life),  with  blackish  tip.  Length  (skin),  3.10;  wing,  1.85;  tail,  1.20, 
the  lateral  feathers  about  0.10  shorter;  exposed  culmeu,  0.60. 

Among  adult  males  the  principal  variation  in  color  affects  the  green 
of  the  throat,  which  may  be  a  decidedly  yellowish  green  or  a  nearly 
pure  emerald-green,  and  the  extent  of  bronze-green  on  the  middle  tail- 
feathers,  which  sometimes  covers  the  entire  outer  web  and  the  greater 
part  of  the  inner  web  also. 

Adult  females  obtained  during  midsummer  are  much  paler,  the  color 
of  the  lower  parts  being  a  dull  grayish  buff,  and  the  post-ocular  stripe 
quite  white. 

A  specimen,  labeled  <<  Mazatlan,  Mexico  ^  (No.  24853,  J.  Xantus),  is 
similar  to  Lower  Galifojnia  specimens  and  is  doubtless  not  from  the 
ascribed  locality. 

What  appears  to  be  an  adult  female,  but  may  be  an  immature  male 
(No.  24855,  Cape  St.  Lucas,  April,  1860,  J.  Xantus),  differs  from  the 
usual  plumage  of  the  adult  female  in  having  a  quite  extensive  patch  of 
metallic  yellowish  green  covering  nearly  the  whole  of  the  throat,  and 
some  blackish  feathers  in  the  region  extending  from  the  side  of  the 
chin  to  the  earcoverts. 

What  little  we  know  of  the  habits  of  Xantus's  Humming  Bird  is  due 
to  Mr.  L.  Belding  who  observed  it  at  several  localities  in  the  southern 
part  of  Lower  California,  where  he  informs  us  it  is  a  mountain-loving 
species,  and  usually  to  be  found  near  fresh  water,  while  in  winter  he 
found  it  only  in  the  mountain  caiions.    ^^It  was  common  at  the  western 


'  Type  of  AmazUia  zanluai,  Lawr. 
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Xantus's  Humming  Bird  {Basilinna  xaniu»i). 
Male.    (Cat.  No.  113101,  U.  S.  N.  M.    Pierces  Ranch,  Lower  California.    Collected  by  M.  A. 

Frazar.) 
Female.    (Cat.  No.  1 13104,  U.S.  N.  M,    Pierce's  Ranch,  Lower  California.    Collected  byM.  A. 

Frazar.) 
Nest.    (Cat.  No.  185(i3,  U.  S.  N.  M.    San  Jos^,  Lower  California.    Collected  and  presented  by  L. 

Belding.) 
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b^e  df  dac^biles  Mouutain  iu  February;  more  so,  in  fact,  than  G. 
cosUe.  It  Was  not  observed  at  San  Jos6  until  some  time  after  my 
arrival,  thoagh  it  occurred  in  cadons  only  2  or  3  miles  to  the  westward. 
About  the  last  of  April  it  was  common  in  orchards  at  San  Josdi 

"  While  incubating,  this  species  is  very  confiding  and  courageous, 
sometimes  remaining  upon  the  nest  until  removed  from  it  by  the  hand* 
A  nest  taken  April  23  was  placed  underneath  an  awning  or  shade  of 
boughs  and  weeds  in  front  of  a  farmhouse.  It  was  surrounded  by 
downy  heads  of  composite  plants  and  could  scarcely  be  distinguished 
from  them,  having  as  usual,  been  made  of  raw  cotton.'^ 

The  two  nests  of  this  species  obtained  by  Mr.  Belding  are  very  neat 
structures,  quite  different  in  appearance  from  the  nest  of  any  other 
North  American  Hummer,  though  they  differ  much  from  one  another. 
The  finer  of  the  two  (No.  18563,  San  Jos6,  April  23,)  is  a  compactly 
felted  mass  composed  chiefly  of  raw  cotton,  but  this  coated  exteriorly 
with  spiders'  webs  and  light  brown  fine  fibrous  materials.  It  is  securely 
fiistened  to  two  forks  of  a  twig  and  rests  between  them.  The  shape  is 
very  irregular,  owing  to  the  manner  in  which  it  is  secured  to  the  twigs, 
but  on  top  the  transverse  diameter  is  about  1.50  inches,  the  cavity  being 
about  1  inch  at^ross  and  about  O.GO  of  an  inch  deep.  The  two  eggs 
measure  respectively  0.32  by  0.50  and  0.34  by  0.49,  being  essentially 
identical  in  size  and  shape  with  those  of  Calypte  costce^  from  which  it  is 
apparently  quite  impossible  to  distinguish  them.  Tiie  other  nest  (No. 
18564,  Arroyo,  north  of  Santiago  Peak,  May  9)  is  quite  difiereut  both 
in  shape  and  material.  It  is  very  regularly  but  shallowly  cup-sbaped, 
averaging  a  little  over  1.50  inches  iu  external  diameter,  but  only  about 
0.80  of  an  inch  in  extreme  height.  The  cavity  is  about  1  inch  across 
by  a  little  over  0.60  of  an  inch  in  depth.  The  material  is  chiefly  raw 
cotton,  but  this  much  mixed,  especially  outwardly,  with  fine  leaf-stems, 
seed-capsules,  spiders'  webs,  etc.,  besides  one  or  two  soft  white  feathers. 
Like  the  other  nest,  this  one  is  supported  between  two  twigs.  The 
eggs  measure  respectively  0.34  by  0.49  and  0.32  by  0.50. 

Geuas  lACHE  Eluot. 

Circe  Gould,  Mon.  Troch.,  pt.xiii,  May  1,  1857.    Type,  Cynanihus  latiroairia  Swains. 

(Preoccupied;  Mcrt.,  Id35,  Acal.) 
lacke  Elliot,  Class,  and  Synop.  Troch.,  March,  1879,  234.  Type,  Cynanthua  laiirostria 

Swains. 

Gbneeio  chauaoters. — Similar  to  Chlorostilbon  Gould,*  bat  bill 
longer.  Bill  decidedly  longer  than  head,  nearly  or  qaite  straight,  the 
nostrils  entirely  uncovered  by  feathers,  though  overhung  by  a  conspic- 
uous operculum ;  the  length  of  the  exposed  culmen  equaling  or  exceed- 
ing the  distance  from  the  bend  of  the  wing  to  the  tips  of  the  longest 
secondaries ;   tail  deeply  emarginate,   the  longest  (lateral)   feathers 

•  Chlorostilbon  GouLDf  Mon.  Troch,,  pt.  v,  1853  j  Introd.  Troch.,  oct.  ed.,  1861,  175. 
Type,  Trochilus  pwherani  BoURC.  and  MuLS; 
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about  equal  in  length  to  the  distauce  from  the  tips  of  the  longest  sec- 
oudaries  to  that  of  the  longest  primary,  the  shortest  (middle)  feathers 
less  than  half  as  long  as  the  wing.  (Female  with  lateral  rectrices 
shorter,  and  tail  therefore  less  deeply  emarginated.)  Adult  males  me- 
tallic grass-green  above,  the  tail-feathers  blue-black  with  dull  gray  tips 
(broadest  on  middle  feathers)  ^  downy  thigh-tufts  pnr^  white ;  under 
tail-coverts  with  more  or  less  of  white;  rest  of  lower  parts  metallic 
green,  bluish  green,  or  blue ;  bill  pale  brownish  (red  in  life)  on  basal 
portion,  blackish  at  end.  Adult  females  metallic  grass-green  above, 
pale  grayish  beneath,  the  two  exterior  tail-feathers  tipped  with  pale 
brownish  gray,  and  all  with  the  basal  half  green. 

This  genus  comes  so  very  close  to  Ghlorostilbon  that  I  am  unable  to 
give  satisfactory  characters  for  its  separation;  indeed,  some  of  the 
Central  American  species  of  Ghlorostilbon  resemble  the  species  of  la^'ke 
quite  as  much,  both  in  coloration  and  form,  as  the  type  of  the  former 
genus  (G,  pticherani).  In  fact,  I  am  unable  to  see  why  the  two  so  called 
genera,  together  with  Riccordia  Reich.,*  of  the  Bahamas,  Cuba,  Haiti, 
and  Porto  Bico,  should  not  be  merged  into  one  genus. 

The  number  of  species  embraced  in  the  so-called  genus  la^he  is  very 
uncertain,  only  two  of  the  five  which  have  been  described  possessing 
very  definite  characters.  I  have  at  this  moment  before  me  the  types  of 
L  magica  (Muls.  and  Verr.)  and  L  doubledayi  (Bourc),  besides  typical 
specimens  of  I.  lawrencei  Berl.,  a  good  series  of  J.  latirostris  (Sw.),  and 
a  fine  adult  male  of  what  should  be,  from  the  locality,  the  i.  nitida  of 
Salvin.  The  five  names  above  mentioned  belong  to  two  quite  distinct 
groups,  L  magica  and  1,  lawrencei  being  closely  related  to  J.  latirostris^ 
while  /.  nitida  is  allied  to  L  doubledayi.  Of  the  latter  group  I  have 
only  three  specimens  for  comparison,  all  adult  males,  as  follows :  The 
type  of  L  doubledayi,  kindly  lent  by  the  American  Museum  of  Natural 
History  in  New  York  City;  a  specimen  from  Tehuantepec,  collected  by 
Professor  Sumichrast  (No.  57794,  U.  S.  National  Museum),  and  referred 
by  Mr.  I^awrence  to  J.  doubledayi  ;  and  a  most  perfect  example  collected 
by  Mr.  O.  T.  Baron,  at  Dos  Arroyos,  State  of  Guerrero,  Mexico,  the 
region  from  which  Mr.  Salvin's  recently  described  i.  nitida  was  ob- 
tained. These  three  specimen  are  so  much  alike,  however,  that  I  have 
little  hesitation  in  referring  them  to  one  species,  especially  the  first  and 
last,  the  Tehuantepec  specimen  being  much  more  different  from  the 
other  two  than  they  are  from  one  another.  I  am  therefore  not  able  to 
decide,  without  more  specimens,  how  many  forms  of  the  doubledayi 
group  should  be  recognized,  but  would  not  be  much  surprised  if  /. 


•  Riccordia  Reich.,  Aufz.  der  Colib.,  1853, 10.  Type,  Trochilm  riccordi  Gkrv.— 5por- 
adinns  BONAP.,  Bev.  et  Ma^.  Zool.,  1854,  255.    Same  type. 

This  so-called  genus  embraoea  four  species,  as  follows:  R.  riccordi  (Gbrv.),  of 
Cuba  aud  two  of  the  Bahama  islands  (Andros  and  Abaco) ;  R,  bracei  (Lawk.)  from 
New  Providence,  Bahamas;  R.elegans  (ViEiLL.),from  Haiti, and  /?. matiyaH (Yieill. )t 
from  Porto  Uico, 
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nitida  would  eventually  prove  to  be  merely  a  variation  of  7.  doubledayij 
and  not  u  distinct  species. 

The  males  of  the  several  forms  may  be  distinguished  as  follows,  the 
females  of  all  except  /.  latirostris  and  L  nitida  being  unknown  to  me: 

a».  Tail  forked  for  only  one-fourth  its  total  lenpith  ;  exposed  culmen  more  than  .70. 
&'.  Upper  parts  bronze-green  ;  bill  larger  and  broader  at  base. 
cK  Under  tail-coverts  white,  with  dull  grajish  central  spaces,  entirely  white  in 
young;  whole  throat  metallic  blue.    Hah.f  Western  and  central  Mexico, 
I  north  to  southern  Arizona. 

!  /.  latirostria  (SWAlNS.).     Circe  Humming  Bird    (Page  373). 

c°.  Under  tail-coverts  dusky  gniyish,  glossed  with  green,  margined  with  grayish 
white;  throat  metallic  green,  tinged  with  blue  toward  chin.  Hab.  Trcs 
Marias  Islands,  western  Mexico. 

/.  lawrencei  Berl.    Lawrence^s  Humming  Bird  * 

h'.  Upper  parts  purplish  copper-bronze ;  bill  smaller  and  narrower  (exposed  cuhnen 

less  than  0.75,  width  at  base  not  over  0.12).     Hab.,  Western  Mexico  (vicinity 

of  Mazatlan).  /.  maptca  (MuLS.  and  Vkrr.).     Magic  Humming  Bird. \ 

a-.  Tail  forked  for  much  more  than  one-fonrth  its  total  length;  exposed  culmen  less 

I  than  0.70. 

'  6'.  Under  parts,  except  throat^  u^allic  bluish  green ;  top  of  head  metallic  emerald- 

green,   inclining  to  blue  on  forehead.     Hab.j  Southwestern  Mexico  (Dos 
Arroyos,  Guerrero;  **Chimantla"). 

/.  doubledayi  (BouRC).    Doubledatfs  Humming  Bird.t 
b\  Under  parts  metallic  blue,  the  throat  more  purplish  blue;  top  of  head  metallic 
blue,  more  greenish  posteriorly.    Hab.^  Southwestern  Mexico  (Siernv  Madre 
of  Guerrero ;  Chihuitan,  Tehuantepec). 

/.  nitida  Salv.  Shining  Humming  Bird.^ 

Circe  Humming  Biijd.    lache  laiirostris  (Swains.). 

(Plate  XLV.) 

Cifnanihua  laUro8iris  Swains.,  Philos.  Mag.,  i,  1827,  441. 

Circe  latirosiris  Gould,  Mon.  Troch.,  pt.  xiii,  l^<57,  pi.  7;  vol.  v,  1801,  pi.  338.— 
Hensh.,  Am.  Sportsm.,  v,  Feb.  20, 1875,  328  (Chiricalnia  Mountains,  Arizona); 
Zool.  Wheeler's  Exp.,  1875,  380. 
lache  latirosiria  Eluot,  Class,  and  Syuop.  Troch.,  1879,  2:^. 
Circe  (Gould). 
Broad-billed  Humming  Bird. 
La  C\tc6  h  large  bee  (Mulsant  and  Verreaux). 
Chnpamirto  raatraquita  (D'Oca). 

Eange. — Western  and  central  Mexico,  north  into  southern  Arizona. 

Sp.  Char. — Adtilt  malCj  metallic  bronze-green  above,  much  duller  on 
top  of  head,  and  on  upper  tail-coverts ;  tail  blue-black,  the  middle  feathers 
tipped  with  brownish  gray;  chin  and  throat  bright  metallic  blue,  rest 
of  under  parts  metallic  green,  the  under  tail-coverts  white,  with  or  with- 
out grayish  or  greenish  central  spots;  bill  reddish  basally  (brownish  in 


*  lache  latprencei  Berl.,  RiDGW.,Man.  N.  Am.  B.,  1887,  320. 

+  HylocharU  magica  MuLS.  and  Verr.,  Ann.  Sue.  Lyon,  xviii,  1872,  WO.— lache  magica 
Elliot,  Class,  and  Synop.,  Troch.,  1879,  2:35. 

t  Trochilus  doubledayi  BoURC,  P.  G.  S.,  1874,  46.— /ac/tc  doubJedayi  Elliot,  Class, 
and  Synop.  Troch.,  1879,  235. 

i  lache  nitida  Salv.,  Ihis,  April,  1889,  240. 
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dried  skins),  black  terminally;  length,  dried  skins,  3.40-3.G5;  beforeskin- 
ning,  3.75-4.10;*  wing,  1.95-2.08;  tail,  1.20-1.35  (forced  for  0.25-0.40), 
exposed  calmen,  0.75-0.87.  Adult  female,  metallic  green,  or  bronzy- 
green  above,  becoming  dull  brownish  gray  on  forehead ;  middle  tail- 
feathers  metallic  green  or  bluish  green,  usu<ally  shaded  with  blue-black 
terminally  or  subterrainally,  the  other  tail-feathers  greenish  basally,  then 
blue-black,  their  tips  brownish  gray  (much  broadest  on  exterior  feather) ; 
lower  parts  light  brownish  gray,  more  or  less  washed  with  metallic 
green  on  sides  of  breast ;  a  white  spot  or  short  streak  behind  eye ;  length, 
dried  skins,  about  3.25-3.40 ;  before  skinning,  about  3.95 1;  wing,  1.90- 
2.10;  tail,  1.15-1.20  (forked  for  about  0.12-0,25);  exposed  culmen, 
0.75-0.87. 

Adult  male  (No.  99218,  Santa  Rita  Mountains,  Arizona,  June  28, 1884 ; 
E.  W.  Nelson) :  Above  metallic  grass-green  (some  of  the  feathers  tinged 
with  bluish  green  in  certain  lights),  the  forehead  much  duller;  remiges 
dull  brownish  slaty,  very  faintly  glossed  with  purplish :  upper  tail-coverts 
metallic  bluish  green;  tail  glossy  blne-bla<^,  the  four  middle  feathers 
tipped  with  dull  brownish  gray,  this  about  .10  of  an  inch  wide  on  middle 
pair.  Chin  and  throat  rich  metallic  cobalt-blue,  gradually  changing 
I)08teriorly  to  metallic  bluish  grass-green,  which  color  covers  uniformly 
the  chest,  breast,  belly,  sides,  and  flanks;  thigh  tufts  pure  white;  under 
tail-coverts  white  on  edges  (broad),  pale  brownish  gray  medially.  Bill 
light  brownish  (red  or  flesh-colored  in  life),  about  the  terminal  third 
blackish;  feet  dusky,  Length,  dried  skin,  3.50;  wing,  2.05;  tail,  1.30 
(forked  for  0.25) ;  exposed  culmen,  0.87. 

Adult  female  {^o.  111640,  Tucson,  Arizona,  April  22,  1884;  E.  W, 
Nelson):  Above  metallic  green,  glossed  with  bronze,  changing  to  dull 
brownish  gray  on  top  of  head,  and  to  a  more  bluish  green  on  upper  t4iil- 
coverts  and  two  middle  tail-feathers;  outer  tail-feathers  brownish  gray, 
crossed  by  a  broad  subterminal  band  of  blue-black,  about  .30  of  an  inch 
wide  along  shaft  and  removed  about  the  same  distance  from  the  tip; 
the  terminal  gray  space  somewhat  paler  than  the  basal  one;  next  feather 
has  the  basal  gray  space  glossed  with  bluish  green  and  the  terminal 
gray  space  much  reduced  in  size,  forming  a  triangular  spot;  third 
feather  has  the  basal  portion  metallic  bluish  green,  and  the  terminal 
gray  spot  still  smaller;  fourth  similar,  but  with  merely  a  slight  terminal 
edging  of  grayish;  remiges dusky  brownish  slate,  very  fiiintly  glossed 
with  ])urplish.  Chin,  malar  region,  throat,  chest,  breast,  belly,  sides, 
and  flanks  plain  light  brownish  gray,  the  sides  of  the  breast  washed 
with  metallic  green  and  the  flanks  tinged  with  brownish ;  under  tail- 
coverts  white,  the  shorter  feathers  tinged  with  brownish  gray.  An 
oblique  broad  postocnlar  streak  of  dull  white,  immediately  above  the 
ear-coverts,  the  latter  dusky.    Upper  mandible  black ;  lower  brownish 

•Extent  of  wings,  4.98-5.05. 
t  Extent  of  wings,  5.05. 
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Circe  HrMMixo  Bird  {lache  Intirostrin). 
Male.    (Cat.  No.  09219,  U.  S.  N.  M.    Santa  Rita  Mountains,  Arizona.    Collected  by  E.  W.  Nelson.) 
Female.    (Cat.  No.  99*20,  U.  S.  N.  M.    Santa Kita  Mountains,  Arizona.    Collected  by  E.  W.  Nelson.) 
Nest.    (Cat.  No.  17890,  U.  S.  N.  M.    Guanajuato.  Mexico.    Collected  and  presented  by  Prof.  A. 
Duj?^.) 
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(reddish  in  life),  tipped  with  dasky.  Length,  skin,  3.50;  wing,  2.05; 
tail,  1.20  (forked  for  about  0.12) ;  exposed  culmen,  0.87. 

Young  male,  transition  plumage  (No.  99730,  Arizona;  E.  W.  Kelson) : 
Above  metallic  green  (much  duller  than  in  the  adult),  the  feathers  of 
the  lower  back  and  rump  and  the  npper  tail-coverts  indistinctly  mar- 
gined at  tips  with  dull  pale  brownish ;  tail  as  in  adult  male;  under  parts 
a8  in  adult  female,  but  chin,  throat,  and  malar  region  inclining  to  light 
broccoli-brown,  the  latter  interspersed  with  metallic  greenish  blue 
feathers  (of  the  adult  livery),  the  chest  also  mixed  with  metallic  green 
feathers. 

Young  female  (No.  72536,  Santa  Rita  Mountains,  Arizona,  Aug.  24, 
1874 ;  H.  W.  Henshaw) :  Similar  to  the  adult  female,  but  feathers  of 
the  back,  rump,  etc.,  margined  terminally  with  pale  broWn,  these 
edgings  most  distinct  posteriorly;  under  parts  tinged  with  light  brown, 
especially  the  chin,  malar  region,  and  throat. 

Among  adult  males  the  principal  variation  is  in  the  coloration  of  the 
under  tail-coverts,  which  may  be  white,  with  the  anterior  or  shorter 
feathers  merely  shaded  with  pale  brownish  gray,  or  marked  with  dis- 
tinct median  spaces  of  deep  brownish  gray,  an  intermediate  coloration 
being  the  rule.  The  color  of  the  throat  varies  slightly  in  the  shade  of 
the  blue,  which  sometimes  has  a  more  decided  greenish  cast,  and  the 
upper  tail-coverts  may  be  of  the  same  color  as  the  back  or  of  a  de* 
cidedly  darker  and  duller  hue. 

The  specimens  examined  are  from  the  valley  of  Mexico,  the  plains  of 
Golima,  the  vicinity  of  Mazatlan,  and  southern  Arizona. 

The  Circe  Humming  Bird  is  a  common  species  of  western  and  central 
Mexico  and  is  a  more  or  less  common  summer  resident  in  suitable  por- 
tions of  southern  Arizona,  where  it  was  first  found  in  the  Ghiricahna 
Mountains,  in  1874,  by  Mr.  H.  W.  Henshaw,  and  where,  both  in  the 
original  sind  other  localities,  it  has  subsequently  been  found  by  other 
collectors. 

It  was  next  met  with  in  the  Santa  Bita  Mountains  by  Mr.  F.  Stephens, 
as  recorded  by  Mr.  Brewster  in  The  Auk,  vol.  vii,  1882,  p.  211 ;  then  in 
the  Santa  Gatalina  range  by  Mr.  W.  E.  D.  Scott,  in  1884. 

or  this  curiooB  rather  than  beaatifal  Hamming  Bird  [says  Mr.  Henshaw*]  three 
specimens  were  secured  in  the  Ghiricahna  Moan  tains,  at  a  point  a  few  miles  distant 
from  Camp  Crittenden.  As  the  breeding  season  was  entirely  passed,  I  was  able  to 
note  nothing  concerning  its  habits  which  served  to  distinguish  it  from  others  of  the 
family,  save  what  appeared  to  be  a  constant  habit  of  freqaenting  the  agaves ;  and 
all  the  specimens  were  shot  as  they  were  dying  abont  these  peculiar  plants,  in  the 
neighborhood  of  which  I  am  confident  I  saw  several  others.  Great  numbers  of  this 
species  are  found  in  Mexico ;  and,  as  they  there  inhabit  the  mountains  and  table- 
lands, the  species  doubtless  extends  in  summer  through  northern  Mexico,  and  finds 
in  the  extreme  southern  parts  of  Arizona  a  suitable  climate;  while  an  abundance  of 
the  agave,  to  which  plants  it  resorts  in  its  more  tropical  home  for  at  least  a  great 
portion  of  its  subsistence,  serves  as  a  further  attraction.  No  doubt  these  hummers 
are  quite  numerous  in  the  locality  I  have  referred  to  earlier  in  the  season,  as  well  as 
in  other  similar  places. 

*  Zoology  of  Wheeler's  Survey,  1875,  p.  :ttJl. 
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Mr.  F.  Stephens  subsequently  found  tbe  Circe  Humming  Bird  in 
tbe  Santa  Kita  Mountains,  where  five  specimens  were  obtained  and  oth- 
ers seen.  They  were  always  found  near  water,  and  usually  along  the 
streams  which  flowed  through  canons,  high  among  the  mountains.  They 
seemed  to  prefer  sycamores  to  other  trees,  and  invariably  perched  on 
dead  twigs  where  they  could  command  an  open  view.  Their  notes  were 
flat  and  differed  from  those  of  other  Hummers.* 

The  Santa  Catalina  Mountains  were  afterward  added  to  their  range 
by  Mr.  VV.  E.  D.  Scott,  who  thus  records  his  observations: 

Daring  tbe  spring,  summer,  aud  early  fall  of  1884  this  was  a  rather  common 
species  in  tbe  Catatina  Mountaius,  from  an  altitude  of  3,500  to  5,000  feet,  but  in  tbe 
corresponding  season  of  1885  tbe  birds  were  apparently  rare.  Tbe  birds  ari'ive  at  this 
point  early  in  April,  tbe  5tb  of  that  inontb  being  my  earliest  record,  wben  I  took  two 
adult  males.  Tbey  remain  tbrougboat  tbe  spring  and  snmmer,  leaving  from  tbe 
middle  to  tbat  last  of  September.  I  took  an  adult  female  on  June  26,  1884,|tbat  cou- 
taincd  an  iiulaid  egg  witb  sbell  nearly  formed,  so  tbat  tbere  can  be  but  little  doub^ 
tbat  the  birds  breed  at  tbis  point.  Besides,  I  bave  tbe  young  birtls  in  first  plumage 
from  July  1  until  late  in  Aagnst.t 

SPECIES  WHICH  HAVE  BEEN  WRONGLY  ADMITTED  TO  THE  NORTH 
AMERICAN  FALNA,  OR  WHICH  ARE  PURELY  ACCIDENTAL  STRAa- 
GLERH. 

The  following  species  have  been  given  in  works  on  North  American 
birds,  bat  are  properly  not  entitled  to  a  place  in  our  fauna.  One  of 
them  (Afthis  heloisa),  being  a  bird  of  eastern  Mexico,  will  doubtless  yet 
be  found  in  southern  Texas,  but  the  other  two  belong  to  regions  far  be- 
yond our  limits. 

Genus  LAMPORNIS  Swainson. 

Lampornis  SWAIN8.,  Zool.  Jour.,  ill.  1827,  358.    Type,  Troohilus  mango  Linn. 
Anthracothorax  BoiE,  Isis,  1831,  546.    Type,  Trochilus  nigricolUay  Vieill. 
Smaragditen  BoiE,  Isis,  1831.  547.    Type,  Trochilas  dominictis  Linn. 
Floreaia  Reich.,  Aufz.  Colib.,   1853,  11  (subgenus).      Type,  Troohilus  porphyrui*u$ 

SnAW,=T.  mango  Linn. 
Hypophania  Reich.,  Aufz.  Colib.,  1853,  11  (subgenus).    Type,  Trochilus  domitticus 

Linn. 
Margarochrysis  Reich.,  Aufz.  Colib.,  1853,  11.    Type,  Trochilus  aurulenius,  Vieill.= 

T.  dominicns  Linn. 
Endoxa  Heine,  J.  f.  O.,  1863,  179.    Type,  Trochilus porphyrurus  Shaw.    (Substitute 

for  Floresia  Reich  ! .) 

Generic  characters.— Size  large  (wing,  2.5C  or  more);  tail  large, 
slightly  rounded,  double  rounded,  or  eiuarginate,  considerably  more 
than  half  as  long  as  wing,  the  feathers  broad,  with  rounded  tips,  their 
color  mainly  chestnut,  glossed  with  purple,  or  bright  purple  (blackish 
green  in  L.viridisy^  wing  ample,  the  primaries  of  normal  shape;  bill 
longer  than  head,  slightly  curved,  its  vertical  thickness  least  through 
the  middle ;  nasal  opercula  partly  feathered ;  greater  part  of  tarsi 
naked. 


•Brewster,  the  Auk.,  vol.  vii,  p.  211. 
tThe  Auk,  vol.  in,  1886,  p.  432. 
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The  species  of  Lampornis  are  about  ten  in  number  (ipcluding  sub- 
species), and  belou|^  chiefly  to  the  West  Indies  and  the  Atlantic  coast 
district  of  tropical  America;  four  of  them,  L,  dominicus  (Linn.),  L,  vir- 
idis  (VieilL),  L.  mango  (Linn.),  and  L.  ellioti  Cory,  are  restricted  to  the 
West  Indies;  the  same  number  are  continental;  one  which  is  merely 
an  insular  race  of  a  continental  species  is  confined  to  the  Caribbean 
island  of  Old  Providence,  while  one  (L.  calosoma  Elliot)  is  of  unknown 
habitat. 

The  Central  American  forms  may  be  distinguished  by  the  following 
characters: 

Common  chabacters. — Adult  males  bronze-green  above;  tail  (except 
middle  feathers)  bright  chestnut-purple,  glossed  with  violet-purple, 
the  feathers  margined  terminally  with  blue-black ;  lower  parts  greenish, 
with  or  without  a  broad  black  throat-stripe.  Adult  females  with  lower 
parts  mainly  white,  but  with  a  median  stripe  (broadest  on  throat)  oi 
black  or  green;  tail-feathers  (except  middle  pair)  bluish  or  greenish 
black  termially  or  subterminally,  their  tips  often  white. 

aK  Throat-stripe  opaque  velvety  black. 
&'.     Black  of  throat  continned  backward  to  belly.     Hab.^  Panama  to  Brsizil. 

L.  nigricoUia  (Vieill.).     Blaclciliroatcd  Humming  Bird  (Page  *377.) 
h^.  Black  of  throat  not  extending  beyond  chest. 
c<.  Bill  longer  (culmen  0.90  or  more).  Sah.y  Southern  Mexico  to  Costa  Rica. 

L,  prevosti  (Less.).    PrevosVa  Humming  Bird,* 
c'.  Bill  shorter  (culmen,  0.78).  Hab.^  Old  Providence  Island,  Caribbean  Sea. 

X.  prevosH  hendersoni  (Cory).    Henderson^s  Humming  Bird.\ 
a^.  Throat-stripe  (female)  or  whole  throat  (male)  brilliant  green.  Hab.^  Yeragua. 

L,  veraguensis  Gould.    Veragua  Hamming  Bij'd.t 

The  first  of  the  above-eharacterized  species  has  been  included  in  sev- 
eral works  on  North  American  birds,  on  the  strength  of  a  specimen 
that  was  given  to  Mr.  Audubon  by  Dr.  Bachman,  who  received  it  from 
their  *'  mutual  friend,  Dr.  Strobel,"  who  claimed  to  have  obtained  it  at 
Key  West,  Florida.  If  the  specimen  was  really  obtained  at  Key  West, 
its  occurrence  there  must  be  considered  as  purely  accidental,  since  it 
is  not  even  found  in  the  West  Indies,  nor  along  the  Central  American 
coast,  but  is  a  South  American  bird,  with  the  Isthmus  of  Panama  as 
its  normal  northern  limit. 

Black-throatbd  Mango  Humming  Bird.    Lampornis  iiigricoll is  {ViKiUs.). 

Trochilua  vigricoUis  ViKiLL.,  Nouv.  Diet.  Hist.  Nat.,  vu,  1817,  349. 

Lampornis  nigricoUia  voN  Brrlepscit,  J.  f.  O.,  1884,  309. 
Trochilua  mango  AUD.,  Orn.  Biog.,  li,  1834,  480,  pi.  184 ;  B.  Am.,  iv,  1842,  18G,  pi.  251 
(not  of  Linnaeus). 
Lampornis  mango  Gould,  Mon.  Troch.,  pt.  xii,  185C,  pi.  12 ;  vol.  ii,  1861,  pi.  74. — 
B.  B.  and  R.,  Hist.  N.  Am.  B.,  ii,  1874,  440. 

'  Trochilua  prevosti  Less.,  Hist.  Nat.  Col.,  1831,  87,  pi.  24. — Lampornis  prwosti 
Gray,  Gen.  B.,  i.,108. 

iLampomia  hendersoni  CORY,  The  Auk,  iv,  July,  1887,  177. 

tLampomia  veraguensia  Gould,  Mon.  Troch.,  pt.  xv,  May,  1858,  pi.  9;  vol.  ii,  1861, 
pi.  76. 


378  REPORT   OF   NATIONAL   MUSEUM,  1890. 

The  Mftngo  (Gould). 

Mango  Humming  Bird  (Audubon). 

Black  throated  Humming  Bird  (CouKs). 

Le  Lamporuis  mango  (Mulsant  and  Ykrreaux). 

Eange. — Northern  Soath  America,  from  the  Isthmus  of  Panama  to 
Brazil  and  eastern  Peru  5  accidental  at  Key  West,  Florida! 

Sp.  char. — Adult  male  golden  green  above,  middle  tail-feathers 
darker;  rest  of  tail  rich  chesnut,  glossed  with  purple,  the  feathers 
broadly  margined  at  ends  with  purplish  black ;  median  portion  of  body 
beneath  opaque  black,  the  lateral  portions  metallic  blue  anteriorly, 
bronze-green  posteriorly.  Adult  female  with  median  under  parts 
black,  bordered  along  each  side  by  white ;  tail-feathers  more  extensively 
black  terminally,  the  three  outermost  often  with  whitish  tips. 

Adult  male  (No,  119S6SjF2bnshmsbjlSG2}  J.  McLeannan):  Above  bronze- 
green,  darker  and  less  bronzy  on  top  of  head ;  middle  pair  of  tail-feath- 
ers dull  greenish  black  ;  other  rectrices  deep  purplish  chestnut,  richly 
glossed  with  metallic  violet,  each  feather  broadly  margined  terminally 
withjglossy  blue-black,  and  with  the  shaft  clear  chestnut;  outer  feather 
with  outer  web  broadly  edged  with  purplish  black ;  remiges  dusky,  very 
faintly  glossed  with  purplish.  Chin,  throat,  chest,  and  middle  line  of 
breast  and  belly  opaque  velvety  black,  that  of  the  chin,  throat,  and 
chest  bordered  laterally  by  a  band  of  metallic  blue,  gradually  passing 
into  green  on  the  sides  of  the  neck ;  sides  and  flanks  bronze-green ; 
under-tail  coverts  dark  metallic  green,  the  basal  portion  of  the  feathers 
dusky ;  downy  tufts  between  flanks  and  rump,  pure  white.  Bill  black, 
feet  dusky.  Length,  skin,  4.10;  wing,  2.60;  tail,  1.45  (middle  feath- 
ers, 1.35;  exposed  culmen,  0.85. 

Adult  female  (No.  2702,  "  South  America ; "  J.  Cassin) :  Top  of  head 
dull  grayish  brown,  glossed  with  bronze-green ;  rest  of  upper  parts 
bronze-green,  mixed  with  golden  bronze ;  middle  tail  feathers  dull  bot- 
tle-green, with  dusky  tip;  next  feather  with  outer  web  similar,  but 
inner  web  dull  blue-black  for  terminal  half  and  greenish  dusky  basally, 
with  a  small  spot  of  chesnut  about  one- third  the  distance  from  the  tip; 
next  with  more  than  the  basal  third  green  on  outer  web,  dusky  on  inner, 
the  remaining  portion  blackish  terminally  and  laterally,  the  central 
portion  occupied  by  a  broadly  lanceolate  patch  of  chestnut,  about  0.50 
of  an  inch  long,  the  extreme  tip  of  the  feather  white ;  next  feather  sim- 
ilar, but  chestnut  patch  and  white  terminal  spot  both  more  extensive, 
the  latter  passing  into  rusty  anteriorly;  outer  feather  chestnut,  with 
base,  broad  margin  to  outer  web,  and  still  broader  terminal  margin  of 
inner  web  (both  reaching  nearly  to  the  shaft  near  end  of  the  feather) 
black,  the  tip  dull  whitish  and  the  shaft  nearly  pure  white.  Sides  of 
head  similar  to  top,  but  darker;  chin,  sides  of  throat,  and  malar  region, 
together  with  breast  and  belly  (except  along  median  line),  white;  a  vel- 
vety black  stripe  extending  from  nipper  part  of  the  throat  along  median 
line  of  under  surface  as  far  as  the  lower  belly ;  sides  of  neck  bright 
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bronze-^eeii,  the  sides  of  the  body  (from  breast  to  flanks)  similar,  but 
more  bronzy;  under  tail-coverts  brouze-green,  margined  terminally 
\ritli  pale  grayish;  bill  and  feet  dusky.  Length,  skin,  4.25;  wing, 
2.55;  tiiil,  1.50  (middle  feathers,  1.40),  exposed  culmen,  1.00. 

Immature  Mrds  (both  sexes  f) :  Besemble  the  adult  female,  but  have 
the  feathers  of  the  upper  parts  tipped  with  pale  dull  bnffy,  and  the 
white  bordering  the  black  median  stripe  of  the  under  parts  sometimes 
mixed  with  light  brown.  • 

Nestlings:  **At  a  very  young  age  the  upper  surface  is  bronzy  green ; 
the  under  surface  white,  spotted  down  the  sides  of  the  neck  and  body 
with  chestnut-red,  the  spots  being  arranged  in  a  double  line  from  the 
angle  of  the  lower  mandible,  and  leaving  a  line  of  white  between  them 
and  the  eye." 

This  is  a  very  abundant  species  in  northern  South  America,  but  does 
not  occur,  so  far  as  known,  north  of  the  Isthmus  of  Panama.  It  was 
introduced  as  a  North  American  bird,  however,  by  Mr.  Audubon,  on 
the  strength  of  a  specimen  given  him  by  Dr.  Bachman,  which  was 
alleged  to  have  been  taken  by  Dr.  Strobel  at  Key  West,  Florida.  If  the 
ftpecimen  in  question  was  really  taken  at  Key  West,  its  occurrence  there 
must  of  course  have  been  purely  accidental. 

The  circumstances  attending  the  case  are  thus  given  by  Mr.  Au- 
dubon : 

It  affords  me  great  pleasure  to  introduce  to  the  lovers  of  natural  history  this  species 
of  Hamming  Bird  as  an  inhabitant  of  the  United  States.  The  specimen  which  is 
now  in  my  possession  was  obtained  by  Dr.  Strobel  at  Key  West  in  East  Florida.  ITe 
informed  me  that  he  had  succeeded  in  captnring  it  from  a  bush  where  ho  had  found 
it  seated,  apparently  wearied  after  its  long  flight  across  the  Gulf  of  Mexico,  probably 
from  some  of  the  West  India  Islands  or  the  coast  of  South  America.  Whether  this 
species  is  numerous  in  any  part  of  Florida^  I  have  no  means  of  ascertaining.  The 
interior  of  that  territory,  as  its  name  indicates,  is  the  land  of  flowers,  and  con- 
sequently well  suited  to  the  peculiar  habits  of  this  genus ;  and  as  it  has  seldom  been 
visited  by  omithologist-s  it  is  possible  that  not  only  this,  but  several  other  species 
of  Humming  Birds,  may  yet  be  discovered  as  inhnbitants  of  our  southern  conntry. 

Genus  ATTHIS  Keicurnbach. 
Atthia  Reich.,  Anfz.  der  Colib.,  iHoS,  12.    Type,  Ornysmia  heloisa  Less,  and  DeLattr. 

Generic  characters. — Similar  to  Stellula^  but  tail-feathers  not  in- 
clining to  spatulate  form,  the  outer  two  or  three  broadly  tipped  with 
white  in  both  sexes;  feathers  of  gorget  in  male  broader  and  without 
white  bases. 

The  only  two  known  species  of  this  genus  are  very  much  alike  in 
general  appearance,  but  may  be  distinguished  by  the  following  char- 
acters : 

Common  characters. — Exposed  culmen  not  more  than  0.50;  outer 
tail-feathers  broadly  tipped  with  white  in  both  sexes.    Adult  males 


*  According  to  Gould  "  the  young  male  is  similar  to  the  female,  but  has  the  white 
on  each  side  the  neck  snfl*used  with  chestnut." 
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bronz}'  green  or  bronz^^  above,  the  middle  tail-feathers  broadly  edged 
with  rufous  on  inner  web,  the  other  tail-feathers  with  basal  half  rufous, 
then  purplish  black,  the  two  or  three  outermost  broadly  tipped  with 
white;  gorget  rich  metallic  purplish;  chest  and  other  median  lower 
parts  white,  the  sides  and  flanks  rufous,  tinged  or  spotted  with  green- 
ish or  bronzy.  Adult  females  similar  to  males,  but  throat  dull  white, 
spotted  with  dull  greenish  or  bronzy;  under  tail-coverts  pale  rufous; 
four  middle  tail-feathers  without  rufous  edgings. 

a^    Adult  male :  Outer  primary  narrow,  abruptly  attenuated  at  tip ;  gorget  brilliantly 

metallic  reddish  violet,  with  decided  violet  tints  in  certain  lights.     Ciilmen, 

0.48-0.50.     Hah.,  Eastern  Mexico. 

A.  heloiaa  (Less,  and  De  Lattr.).    Hehiae'a  Humming  Bird,    (Page  380.) 
a\    Adultmule  with  outer  primary  broad,  not  attenuated  at  tip ;  gorget  metallic  reddish 

purple,  without  violet  tints ;  otherwise  much  like  A.  heloiaa,    Culmen,  0.38-0.40. 

Hah.y  Highlands  of  Guatemala.  A,  ellioii  Ridgw.    KUioVa  Humming  Bird.* 

A.  heloiaa  has  been  included  in  works  on  Forth  American  birds  pub- 
lished since  1870,  on  the  strength  of  a  specimen  erroneously  identified 
as  this  species,  collected  by  Mr.  J.  H.  Clark,  of  the  United  States  and 
Mexican  Boundary  Survej-,  at  El  Paso,  Texas.t  It  is  a  species  of  east- 
ern Mexico,  where  it  inhabits  the  tropical  coast  district  (and  perhaps 
the  temperate  slopes  also),  and  may  be  expected  to  occur  within  our 
limits  along  the  lower  Rio  Grande. 

Hrloise's  PIumming  Bird.    Atthia  hcloim  (Less,  and  De  Lattr.). 
(Plate  XL VI.) 

Orniamya  heloisa  Less,  and  De  Lattr.,  Rer.  Zool.,  1839,  15. 

Selaaplwrua  t  heloia/ip Gould,  Mon.  Troch.,  pt.  viii,  1854,  pi,  2;  vol.  in,  18(51 ,  pi.  141. 

Atthia  heloiam  Gould,  Introd.  Troch.,  oct.  ed.,  1^61,  89.— Coop.,  Orn.  Cal.,  i,  1870, 
361.— B.  B.  &  R.,  Hist.  N.  Am,  B.,  ii,  1874,  465,  pi.  47,  fig.  6. 
Heloisa^H  Flame-bearer  (Gould). 
L' Atthia  d^IIdloise  (Mulsant  and  Vekrkaux). 
Chnpamirto  de  peto  violado  purpiireo  (D'Oca). 

Range. — Eastern  Mexico. 

Sp.  Char. — Adult  male,  with  gorget  rich  metallic  magenta-purple, 
with  steel-blue  reflections,  the  feathers  much  elongated  posteriorly  and 
laterally ;  tail  feathers  all  extensively  rufous  basally,  the  three  outer 
ones  tipped  with  white  and  with  a  subterminal  black  patch ;  length 
about  2.70-2.75;  wing,  1.30-1.50 ;  tail,  0.95-1.10;  exposed  culmen,  0.45- 
0.50.  Adult  female,  similar  to  the  male  above,  except  that  the  middle  pair 
of  tail-feathers  are  without  any  rufous,  while  that  on  the  other  rectrices 
is  much  more  restricted ;  chin  and  throat  white  (tinged  with  rusty  lat- 
erally), spotted  with  bronze;  chest  and  middle  line  of  breast  and  belly 
dull  white;  sides  and  flanks  cinnamon-rufous;  under  tail-coverts  cin- 
namon-buff; length  (skin),  3.25;  wing,  1.40;  tail,  0.80;  exposed  culmen, 
0.48. 

•Atthia  eUioti  Ridgw.,  Proc.  U.  S.  Nat.  Mus.,  i,  July  1,  187el,  9. 
t  See  The  Auk,  Jan.,  1891,  p.  11;'.. 
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Plate  XLVI. 


Heloisa's  Hummino  Bird  (Atth is  heloisa ). 
Male!    (Cat.  No.  i^4016,  U.  S.  N.  M.    Xalaiia,  Mexico.    Collected  by  R  Monies  de  Oca.) 
Female.    (Cat.  No.  24618,  U.  S.  N.  M.    Xalapa,  Mexico.    Collected  by  R.  Monies  de  Oca.) 
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ii/2it2^ma/e (No.  24616,  Jalapa, Mexico;  Dr.  A.  L.  HeermaDn) :  Above 
metallic  greenish  bronze,  strongly  tinged  with  golden  bronze  on  hind- 
neck,  back,  scapulars,  and  rump ;  remiges  dusky,  very  faintly  glossed 
with  purplish ;  middle  pair  of  tail-feathers  bronze-green,  the  basal  por- 
tion cinnamon-rufous,  this  most  distinct  on  edges  (broadly)  where  coiv 
tinned  half-way  to  the  tip;  next  pair  of  feathers  cinnamon-rufous, 
tipped  with  a  guttate  spot  of  purplish  black,  this  preceded  by  a  broad^ 
V-shaped  patch  of  metallic  bronze-green ;  remaining  rectrices  broadly 
tipped  with  white  and  crossed  by  a  broad,  snbterminal  pat4;h  of  pur- 
plish black,  the  basal  portion  of  all  light  cinnamon-rufous.  Ear-coverts 
grayish  brown  or  olive ;  gorget,  including  chin,  malar  region,  and  entire 
throat,  brilliant  metallic  magenta-purple,  with  steel-blue  and  even 
greenish  reflections;  the  more  posterior,  and  especially  the  postero- 
lateral, feathers  much  elongated  (the  longest  extending  nearly  1.00  inch 
from  the  chin-angle),  the  individual  feathers  rather  narrow  but  with 
rounded  tips;  chest,  breast,  belly,  and  under  tail-coverts  white;  sides 
and  flanks  light  rusty,  glossed  in  places  with  golden  bronze ;  bill  and 
feet  black;  length  (skin),  2.75;  wing,  1.50;  tail,  0.95;  exposed  culmen, 
0.50. 

Adult  female  (No.  24618,  Jalapa,  Mexico ;  Dr.  A.  L.  Heermann) : 
Above  bright  metallic  bronze-green,  tinged  with  golden  bronze,  duller 
on  top  of  head;  remiges  dusky,  with  faint  purplish  reflections;  middle 
pair  of  tail-feathers  metallic  green,  passing  into  blackish  at  tips,  but 
without  rufous  at  base;  next  pair  with  a  terminal  spot  of  light  cinna- 
mon, then  purplish  black  for  about  0.22  of  an  inch,  the  remaining  por- 
tion cinnamon-rufous,  with  a  small  space  of  green  between  this  color 
and  the  black,  on  the  outer  web ;  next  feathers  similar,  but  terminal 
spot  whitish  instead  of  cinnamon,  with  black  more  extensive  and  only 
a  trace  of  the  green  space;  next,  similar,  but  terminal  spot  pure  white 
and  a  little  larger;  outer  feather  similar  to  the  second,  but  white  s]>ot 
a  little  larger,  and  basal  portion  much  duller,  as  well  as  paler,  rusty. 
Chin  and  throat  white,  tinged  with  pale  rusty  laterally,  spotted  with 
bronzy  brown;  chest  plain  white;  sides  and  flanks  cinnamon-rufous, 
the  belly  whitish ;  lower  tail-coverts  clnnamou-buff ;  bill  and  feet  black ; 
length  (skin),  2.85;  wing,  1.40;  tail,  0.85;  the  outer  feathers  0.10 
shorter;  exposed  culmen,  0.48. 

The  specimen  from  El  Paso,  Texas,  referred  to  in  the  "  Ornithology 
of  California,"  "  History  of  !North  American  Birds,''  and  subsequent 
works  as  being  this  species,  proves  to  be  a  young  example  of  Stellula 
calliope.    (See  The  Auk,  January,  1891,  p.  115.) 
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tieiiUs  A&ITRTIttA  kkiCiiENl^ACH. 

J%dutHdntia8  BonaI^.,  Rev.  et  Mag.  2ool.  1854,  255  (nee  KsciiOLtz.  182^). 
thatiinatias  Gould,  lutrod.  Trocb.  oct.  ed.  I86l,  151  (liec  Bonap.^  1850). 
Ag^Hria  RKICII.,  TrocU.  Eiiiiiu.  1855,  7.    Type,  Tronkilun  hrevirdstria  Lkss. 
Leucodora  Muls.,  Hist.  Nati  Ois.  Mouch.  i,  1873^  309*   Type,  TrOchilUs  norrisli  BotJlid. 

(^EN^Btd  GMAAAOT£iBd.^Iii  What  the  charactetH  of  this  duppo^ed 
genas  really  consiHt,  I  have  not  been  able  to  discover,  either  by  a  care- 
ful examination  of  specimens  or  by  consulting  the  various  works  which 
recognize  it.  The  various  species  referred  to  Agyrtria  are  essentially 
identical  in  structure  with  the  species  referred  to  Amazilia^  and  in  my 
opinion  should  be  placed  in  the  same  genus  with  them.  Other  so-called 
genera,  as  Uranomitra,  Tvnolia,  Eucephala^  Arinia^  and  Gallipharus^  are 
also  involved  in  the  uncertainty.     (See  p.  302.) 

Taking  the  single  species  which  has  been  mentioned  as  a  North 
American  bird,  together  with  all  the  Central  American  species  whieh 
have  been  placed  in  the  same  so-called  genus,  we  have  four  species  of 
Agyrtria  whose  differential  characters  are  as  follows: 

a^  Throat  and  breast  greeu. 
b^.  Outer  tail-feather  blackish,  with  dusky  gray  tip.    Hah,  Tobago,  Triuidad,  and 
Venezuela  to  Brazil;  accidental  iu  Massachusetts T 

J.  (o&aoi  (Gmkl.)    Tobago  Humming  Bird.     (Page  382.) 
6^.  Outer  tail  feather  bronzy  green,  with  dark  purplish  bronze  subterminal  baud 
and  gray  tip.    Hah.  Honduras.     A,  luciw  (Lawk).    Lucy^s  Humming  Bird.** 
a  ».  Throat  and  breast  white. 
h^.  Belly  pure  white,  flunks  green.     Hah.    Mexico  to  Nicaragua. 

A.  Candida  (BouRC.  and  MuLS.).    White- breasted  Humming  Bird.t 
h  *.  Belly  and  llauks  pale  rufous.    Ha^.    Mexico. 

A  norrieii  (BouRC).    Norris's  Humming  Bird.t 

ToDAGO  Humming  Bird.    Agyrtria  tohaci  (Gm£L.). 

Trochilua  tobaei  Gmkl.,  S.  N.  i.,  1788,  498. 

Agyrtria  tohaci  Elliot,  Class,  and  Synop.  Troch.,  1879,  206. 
Thaumatias  linna^i  Gould,  Mon.  Troch.,  pt.  xii,  1856,  pi.  4,  vol.  v,  1861,  pi.  302.  — B.  B, 
and  R.  Hist.N.  Am.  B.,  ii,  1874,  468.* 

Agyrtria  Hnncci  COUES,  Key,  1872, 186. 
Trochilus  maculatua  yiEiLL.,Ois.  Dor.,  i.  1802,  87,  pi.  44. 

J^yWna  nmcu^af^i  Cab.  and  Heine,  Mns.  Hein.,iii,  1860, 33.— Mayn.,  B.  E.  Mass., 

1870,  128  (Cambridge,  Mass.).— Allen,  Am.  Nat.,  in,  Feb.,  1870,  645  (do.). 
Liunseus's  Emerald  (Gould). 

Le  Thaumatias  de  Linne  (Mulsant  and  Verreaux). 
Iiiau6  Humming  Bird  (Coueb). 


*  Thaumatias  lucia}^  Lawr.  Pr.  Ac.  Nat.  Sci.,  Phil.,  1867, 233.  Agyrtria  lucioBf  Elliot, 
Class,  and  Synop.  Troch.,  1879,  208. 

t  Trochilus  candidus,  BouRC.  and  Muls.,  Ann.  Soc.  Ag.,  Lyons,  ix,  1846,  326.  Agyr- 
tria Candida,  Cab.  and  Heine,  Mus.  Heiu.,  iii,  33. 

X  TVochilas  norrisiif  BouRC,  P.  Z.  S.,  1847,  47.  Agyrtria  norrisiij  Elliot,  Class  and 
By  nop.  Troch.,  1879,  204. 

^Not  Thaumantias  Un  n<Fi  Bona  p..  Rev.  et  Mag.  Zool.,  1854,255,  based  on  TroMlms 
thaunMnt'Uu  Linn.  (S.N.ed.^  12,  i,  1766,  190),  which  is  certainly  uot  this  specieSi 
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Eange. — Tobago,  Triuidad,  Venezuela,  Guiana,  and  northern  Brazil  | 
accidental  in  eastern  Massachusetts  (f) 

Sp.  CUA^.—Adult  (No.  88468,  TJ.  8.  National  Musettm,  Sutinamj 
Count  yon  Berlepsch) :  Above  dark  bronze-green,  including  two  mid- 
dle tail- feathers,  the  latter,  however,  much  duller  green  than  the  back; 
remiges  dusky,  very  faintly  glossed  with  purplish ;  outer  tail-feather 
dusky,  inclining  to  blue-black  subterminally,  the  tip  dusky  gray  for 
about  .20  of  an  inch ;  next  feather  similar,  but  with  the  dusky  grayish 
tip  much  less  distinct,  and  the  outer  web  slightly'  glossed  with  dull 
bronze-greenish,  except  for  terminal  third ;  next  feather  with  dusky 
gray  tip  reduced  to  a  narrow  terminal  margin,  and  the  outer  web  dis- 
distinctly  dusky  bronze-greenish,  except  terminally ;  fourth  feather 
similar,  but  no  trace  of  grayish  at  tip.  Malar  region,  chin,  throat,  and 
chest,  bright  metallic  emerald-green,  more  yellowish  green  laterally, 
the  feathers  of  the  chin  and  throat  dusky  grayish  at  base,  with  a  white 
bar  between  the  dusky  and  the  green,  those  of  the  chest  dusky  imme- 
diately beneath  the  surface ;  breast,  sides,  and  flanks  bronze-green ; 
sides  of  belly  similar,  but  feathers  margined  with  pale  grayish  or  gray- 
ish white;  middle  line  of  belly  (narrowly)  white;  downy  femoral  tufts 
pure  white;  under  tail-coverts  brownish  gray,  broadly  margined  with 
white.  Upper  mandible  black  ;  lower  pale  yellowish  brown  (pinkish  in 
life),  becoming  blackish  at  tip;  feet  dusky.  Length  (skin),  3.90;  wing, 
2.15 ;  tail,  1.20  (outer  feathers  a  little  shorter) ;  exposed  culmen,  0.80. 

A  specimen  of  this  species  is  in  the  collection  of  Mr.  William  Brew- 
ster, which  is  said  to  have  been  taken  in  the  vicinity  of  Cambridge, 
Massachusetts,  in  August,  1865.  If  it  were  really  taken  there,  its  occu- 
rence must  of  course  be  regarded  as  purely  accidental.  (See  remarks 
on  p:;ge  313.', 


Report  of  National  Museum.  1890.— Koehler. 


Plate  XLVII. 


Dotted  Print. 

(Coronation  of  the  Virgin.) 

(Close  of  the  fifteenth  or  beginning  of  the  sixteenth  century.) 

(From  print  In  the  National  Muteum). 


p.  385. 
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WHITE-LINE  ENGRAVING  FOR  RELIEF-PRINTING.  IN  THE  FIFTEENTH 
AND  SIXTEENTH  CENTURIES. 

(DOTTBD  PRINTS,  OIIAVURBS  E>f  MAXlfeUK  (JRLBLflB,  SOHROTBLATTER.) 


By  S.  R.  KoEHLKK,  delator  of  Graphio  Arts. 


The  n.  S.  National  Museum  has  lately  come  into  the  possession  of  a 
few  impressions  from  relief-blocks  of  the  fifteenth  or  early  sixteenth 
century  which  bear  upon  the  muchdiscussQil  question  as  to  the  nature 
anil  origin  of  the  so-calleil  " dotteir  prints "  (French:  "gravures  en 
mani^re  cribl6e '' ;  German :  "  Schrotbliitter  ").  Tho'acquisi tion  of  these 
interesting  specimens  affords  an  opportunity  for  the  republication  in 
amplified  form  of  ah  article  on  this  subject,  written  by  me.for  a  European 
journal,* 

It  is  the  aim  of  this  article  to  show,  that  the  prints  in  question  are 
simply  white'line  engravings  for  relief  printing^  and  that,  as  such,  they  are 
identical,  in  tbe  technical  principle  involved,  with  modern  wooden- 
graving,  which  also  is  white-line  engraving  for  relief-printing,  the  whites 
and  the  tints  intermediate  between  black  and  white  being  produced  in 
both  cases  by  white  lines  and  dots  cut  into  the  block,  while  the  black 
is  supplied  by  those  parts  of  the  wood  (or  metal)  left  sfcauiling  in  relief 
and  carrying  the  ink.  The  conclusion  embodied  in  this  statement, 
which  places  these  primitive  and  rude  performances  technically  on  a 
level  with  the  delicate  and  refined  work  of  men  like  King,  Oole,  Glosson, 
Jnengling,  Miller,  etc.,  may  seem  strange  to  absurdity  to  those  who  are 
not  accustomed  to  consider  processes  without  regard  to  the  artistic 
character  of  the  result  reached.  It  is,  nevertheless,  unavoidable,  as  the 
following  investigation  will  demonstrate. 

The  *<  dotted  prints "  form  a  group  quite  by  themselves  among  the 
products  of  the  reproductive  or  multiplying  arts  at  the  close  of  the 
fifteenth  and  the  beginning  of  the  sixteenth  century.  The  <*  Coronation 
of  the  Virgin,^  here  reproduced  (PI.  XLvn)  from  one  of  the  specimens  in 

•  8eo  "  Chronlk  fdr  vervielfiLUigen  le  Knnst,"  Yieuua,  1689,  vol.  ii,  No.  9. 
H.  Mis.  129,  pt.  2 25  385 
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the  Masenm,  is  a  i;aod,  although  minor,  example  of  the  whole  class.* 
The  large  white  dots  observable  iu  it,  as  in  most — although,  as  we  shall 
presently  see,  by  no  means  in  all — of  the  prints  here  to  be  considered, 
gave  rise  to  the  English  name  ^^  dotted  prints,"  as  well  as  to  the  French 
designation,  ^'  mani^re  cribl^e,"  the  latter  in  allusion  to  ^'  le  crible," 
the  sieve,  a  utensil  which,  in  its  older  forms,  is  made  of  apiece  of  sheet- 
tin  perforated  by  round  holes.  The  German  ''Schrotblatter"  or  **ge- 
schrotene  Arbeit,"  from  "  schroten,"  (to  grind  corn  coarsely,  to  cut  or  saw 
rudely)  expresses  another  pecniiarity  of  these  prints,  the  rude  way, 
namely,  in  which  the  ground  iu  many  of  them  seems  to  have  been 
gnawed  out  rather  than  cut.  In  drawing,  most  of  the  '^  dotted  prints  " 
are  quite  primitive,  and  there  is  noticeable  in  them  a  very  marked  pre- 
dilection on  the  part  of  their  designers  or  engravers  for  ornamental 
backgrounds  and  accessories. 

Owing  to  the  inartistic  character  just  alluded  to,  the  tendency  among 
the  older  writers  on  the  subject  was  to  rank  those  prints  among  the  I 

earliest  specimens  of  the  arts  of  engraving  and  printing,  and  to  carry 
their  origin  back  to  the  beginning  of  the  fifteenth  century.  At  present 
it  is  thought,  however,  that  the  rudeness  of  most  of  the  designs  is  evi-  V' 

dence  of  liKsk  of  skill  in  the  artists  rather  than  of  antiquity,  and  that  it  i 

will  be  safe  to  assume  about'the  middle  of  the  fifteenth  century  as  the  i 

oUleat  probable  date.  If  this  be  so,  the  '^mani^re  cribl^o"  was  quite 
short-lived,  as  there  is  good  reason  to  believe  that  it  was  not  practiced 
much  beyond  the  beginning  of  the  sixteenth  -century^    In  quantity  the  ! 

"  dotted  prints"  are  also  quite  limited.    According  to  Dr.  Willshiret  ^ 

only  about  three  hundred  were  known  fifteen  years  ago,  and  although  ' 

this  number  has  been  added  to  by  new  discoveries  since  then,  they  are 
still  decidedly  rare.  Finally,  it  may  be  said  that  most  of  these  prints 
are  of  small  or  medium  size,  comparatively  few  only  measuring  as  much 
as  about  10  by  14  inches. 

It  would  seem  from  all  this  as  if  the  prints  in  question  had  been  given 
an  importance  in  the  history  of  the  multiplying  arts  and  in  the  appre-  I 

elation  of  collectors  not  warranted  either  by  their  artistic  character 
or  their  bulk.  It  must  be  conceded,  however,  that  they  arc  very  inter- 
esting, and  no  one  who  has  met  with  them  can  have  failed  of  having  i 
been  struck  by  their  unique  appearance  as  compared  with  all  other 
contemporaneous  attempts  at  producing  pictures  multipliable  in  the 
press.    Their  most  obvious  characteristic  is  that  the  design  is  mainly 

*  Measurements,  throngh  the  center,  73  by  106  millimeters.     Partly  colored  red, 
yellow,  and  light  green ;  the  red,  thick  and  glossy,  as  if  it  had  been  gnmmed.    The  ^ 

obsonrations  in  the  reproduction  are  due  to  the  coloring.  Mr.  W.  L.  Sohreiber,  of 
Franzensberg,  Germany,  to  whom  I  sent  a  photograph  of  this  print,  kindly  calls  my 
attention  to  the  fact  that  it  is  identical  with  WeigePs  No.  333.  See  Weigel  und  Zest- 
ermann,  '' Anfange  der  Druckerknnst,''  Leipsic,  1866,  vol.  ii,  p.  236. 

t "  Introduction  to  the  study  and  collection  of  ancient  prints,"  2d  ed.,  London, 
1S77,  vol.  n,  p.  67. 
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brought  out  by  white  dots  and  lines,  or  sometimes  by  white  dots 
only^  or  by  white  lines  only,  on  a  black  ground,  which  is  precisely  the 
reverse  of  the  ordinary  wood-cuts  of  the  time,  these  being  to  all  intents 
and  purposes  reproductions  of  drawings  in  black  lines  on  a  white 
ground,  or,  in  other  words,  black-Hue  fac-simile  work.  The  strange 
appearance  of  the  '* dotted  prints"  is  furthermore  increased  by  ttie 
admixture  of  ordinary  work  in  black  lines  ou  a  white  ground  with 
the  work  iu  white  lines  and  dots  on  a  black  ground,  so  that  it  would 
seem  as  if  two  opposing  principles,  harshly  contrasting  with  one 
another,  had  beeu  utilized  in  their  execution.  The  result  was  that 
most  investigators  were  sorely  puzzled  as  to  the  nature  of  these  queer 
productions.  All  sorts  of  speculations  were  indulged  iu  as  to  the 
material — whether  wood  or  metal — and  the  modus  operandi  employed, 
one  of  the  suggestions  offered  being  that  they  were  the  outcome  of  a 
combination  of  intaglio-engraving  and  relief-engraving,  and  it  wns 
naturally  enough  asked,  what  motive  could  possibly  have  prevailed 
uiK)n  their  originators  to  adopt  such  an  ^Mrrational''  method  of  pro- 
ceeding! 

^^Cribl^,"  says  Mr.  Henri  Hymans,  the  excellent  curator  of  the  print 
department  in  the  Koyal  Library  of  Belgium,  in  his  essay  entitled 
"Gravurescribl^es,"*  "is  a  sort  of  engraving  in  which  the  subject  is 
worked  out  by  a  combination  of  dots  and  of  lines  crossing  one  another, 
and  relieved  white  against  a  bhick  ground;  but  in  which,  nevertheless, 
black  lines  on  a  white  ground  are  also  seen,  producing  a  more  curious 
than  happy  combination  of  intaglio-engraving  (gravure  en  creux)  and 
relief-engraving  {gravure  en  relief  )>^^  Again,  speaking  of  a  still-existing 
plate  engraved  on  copper  for  relief-printing,  of  which  an  impression  is 
given  in  the  article  in  question  (see  the  reproduction,  PI.  xlyiii),  Mr. 
Hymans  says  that  it  is  "executed  in  intaglio  and  in  relief  at  one  and  the 
same  time.  •  •  •  The  features,  the  rays  which  surround  the  heads 
of  the  saints,  the  folds  of  the  draper^',  in  a  word,  everything  which 
marks  form,  is  engraved  in  relief,  as  in  wood-engraving;  t  elsewhere, 
however,  intaglio-engraving  {la  taille  douce)  has  been  used  to  a  consid- 
erable extent,  and  produces  in  the  impression  white  lines  on  a  black 
ground.  •  •  •  If  we  ask  for  the  reasons  which  may  have  prevailed 
upon  the  artist  to  use  so  tedious  and  difficult  a  process,  and  one,  more- 
over, so  limited  in  its  means  of  expression,  •  •  •  we  can  only  find 
them  in  the  necessities  forced  upon  him  by  a  long  edition  and  the  de- 
sire to  prevent  the  wearing  of  the  plate.  •  •  •  Unfortunately  the 
existence  of  the  plates  [plate ?J  *  •  •  can  throw  light  only  upon 
the  technique  of  the  curious  and  irrational  art  which  forms  the  subject 
of  onr  article,  without  allowing  us  to  draw  a  conclusion  which  would 
bring  us  a  step  nearer  to  the  discovery  of  its  origin." 

•See  "Docnments  iconographiqiies  et  bibliograpliiqnes  dc  la  biblioth^que  royale 
<le  Belgiqne."    Brussels,  1887,  pp.  14,  17,  and  18. 

t  This  is  not  quite  correct,  as  the  rays  of  tUe  nimbi  aro  deoideclly  white  on  u  black 
groand. 
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Upon  theso  remarks  of  Mr.  Hymana  an  English  writer  has  based  a 
most  astonishing  hypothesis,  which  is  calculated  to  make  an  already 
apparently  very  difficult  matter  still  more  difficult. 

**The  more  we  look,"  says  Dr.  Willshire  (vol.  ii,  p.  58,  of  his  other- 
wise very  useful  "Introduction/'  before  quoted),  "  the  more  inclined  are 
we  to  believe  that  the  ground  [should  be,  the  surface]  of  the  original 
plate  [t.  e.y  of  the  plate  on  which  the  engraving  was  executed]  has  re- 
mained for  the  greater  i)art  in  relief  ^  as  it  were,  and  has  been  inked,  and 
that  the  white  forms  or  the  dots  and  lines  have  been  out  in  intaglio^ 
kept  free  of  ink,  and  so  appear  white  off  black  in  the  impression.  But 
in  other  parts  it  would  seem  that  the  ground  [should  again  be,  the  sur- 
face] has  been  kept  clean  or  uninked,  and  thecut  or  intngliated  lines 
and  scratches  have  been  inked  and  appear  black  off  white,  as  in  ordi- 
nary copper  plate  impressions.  Where  the  inked  or  black  ground  ap- 
pears to  give  the  forms,  the  plate  or  block  mny  be  said  to  have  been 
engraved  in  relief  or  en  taille  Wepargne;  but  where  the  inked  intagU- 
ated  lines  or  scratches  indicate  them,  It  must  have  been  engraved  en 
creux.  This  strange  mixture  of  work  and  effects  gives  rise,  as  Mr. 
Hymans  observes,  to  a  combination  more  singular  than  agreeable." 

The  hypothesis  involved  in  the  preceding  paragraph  is  so  extraordi- 
nary that  one  is  inclined  to  think  there  must  be  some  misunderstanding. 
The  summing  up,  however,  of  his  investigations  and  speculations, 
given  by  Dr.  Willshire  on  i)p.  Go  and  60,  leaves  no  room  for  doubt. 
**  That  a  clear  and  full  knowledge,"  he  says,  "  of  the  exact  mode  of  exe- 
cution of  the  maniere  criblee  is  yet  a  desideratum,  we  candidly  admit  in 
the  face  of  what  we  have  already  stated.  Nevertheless  we  believe  we 
are  so  far  right  in  maintaining,  first,  that  it  was  generally  practiced  on 
metal  plates;  secondly,  that  the  engraving  was  both  in  relief  and  in- 
taglio, according  to  circumstances ;  thirdly,  that  the  larger  *  dots '  were 
punched  out  of  the  metal,  and  the  smaller  ones  indented,  but  not  to 
complete  perforation,  or  at  any  rate  that  all  thepunctiform  technic  was 
in  intaglio,  and  did  not  receive  ink;  fourthly,  that  narrow  lined  forms 
or  contours,  indicated  in  the  impression  by  black  detaching  itself  from 
a  white  ground,  were  often  from  relief-engraving  on  the  metal;  fifthly, 
that  narrow-liiied  engraved  work  and  hatchings,  indicating  texture  and 
shadow  rather  than  forms  in  the  impression,  were  from  work  in  intaglio; 
sixthly,  that  the  peculiar  effects  produced  by  the  admixture  of  engrav- 
ing en  creux  and  en  taille  Wepargne  were  added  to  and  varied  by  the 
removal  of  the  ink  in  certain  parts  before  printing." 

If  the  explanation  attempted  by  Dr.  Willshire  were  borne  out  by  the 
facts,  the  method  of  procedure  adopted  by  the  engravers  of  the  "  dotted 
prints"  might,  indeed,  justly  be  called  *•  irrational."  It  is  evident,  how- 
ever, from  the  quotations  given  from  the  dissertation  of  Mr.  Hymans, 
that  the  conclusions  drawn  by  the  English  writer  find  no  basis  what- 
ever in  the  utterances  of  his  Belgian  colleague.  Mr.  Hymans  does  not 
even  hint  at  a  combination  of  vQiMprinting  with  iuXokgXiO'printing  in 
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RrDE  White-line  (tikt)  Engraving. 
(The  Trinity  between  St.  Crispinus  and  St.  Crispinianus.) 

(From  the  impression  given  by  Hymans). 
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the  production  of  the  "maui^re  criblee''  prints.  Dr.Willshire  simply 
allowed  liimselt'to  be  misled  by  the  somewhat  unfortunate  expression 
"  a  more  curious  than  happy  combination  of  intaglio-engraving  with 
relief-engraving,"  used  by  Mr.  Hymans.  Had  he  looked  at  the  matter 
more  from  the  practical-technical  than  from  the  theoretical-literary  point 
of  view,  and  had  he,  moreover,  consulted  all  the  historical  material  at 
command,  the  problem  would  have  been  less  puzzling  to  him.  Looked 
at  in  the  light  thus  to  be  obtained,  the  last  vestige  of  uncertainty  be- 
setting this  question,  and  which  caused  even  Mr.  Hymans  to  character- 
ize the  cribl^s  as  the  productions  of  a  '*  curious  and  irrational  art,^  will 
quickly  vanish. 

Art  has  its  material  as  well  as  its  ideal  side,  and  so  far  as  the  former 
is  concerned  the  artist  is  absolutely  dependent  upon  his  means.  The  two 
small  illustrations  which  accompany  this  article  (Figs.  48  and  49)  look 
at  first  sight  as  if  both  were  taken  from  "  dotted  prints  "  of  the  fifteenth 
century.   Nevertheless  they  are  separated  from  one  another,  as  to  period, 


Fig.  48. 
Fragment  fuom  a  "Dotte/)  Print' 
THE  Fifteenth  Century. 


Fig.  49. 

Fragment  from  a  Wood-Engraving 

BY  Thomas  Brvvick. 


by  at  least  300  years.  Fig.  48  is  a  fragment  of  a  cribl^,  <'  The  Stigmatisa- 
tion  of  St.  Francis,"  attributed  to  the  last  third  of  the  fifteenth  century^ 
and  published,  in  a  reduction,  in  Dr.  Willshire's  ''Catalogue  of  Early 
Prints,''  vol.  i,  PI.  iv.  Fig.  49,  is  a  bit  from  a  wood-engraving  by  Bewick, 
which  appeared  in  "  Poems  by  Goldsmith  and  Parnell,"  1795,  and  is 
reproduced  in  Dobson's  "Thomas  Bewick  and  his  Pupils"  (Boston, 
1884),  p.  79.  In  the  fragments  here  given.  Fig.  48  is  reduced  about  one- 
third,  while  Fig.  49  is  enlarged  about  one-half,  thus  eliminating  from 
the  comparison,  at  least  to  some  degree,  the  disturbing  element  of 
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differeuco  in  size.  It  is  hardly  necessary  to  point  out  that  both,  so 
far  as  the  means  of  expression  are  concerned,  rest  absolutely  upon 
the  same  system,  although  the  modern  artist  displays  not  only  greater 
skill  in  the  use  of  these  means,  but  also  more  refined  powers  of  obser- 
vation. Their  homogeneity  is  due  to  the  fact  that  they  are  drawn  with 
fchite  lines  upon  a  black  ground^  and  this  again  is  explained  by  the 
further  fact  that  both  were  executed  with  tlie  graver  for  relief-printing. 
That  the  latter  statement  must  be  true  will  be  easily  seen  when  it  is 
considered  that  the  whit^  line  is  the  natural  product  of  the  graver  in 
its  application  to  relief  engraving,  and  that  consequently  tlie  black  line 
is  used  in  this  kind  of  engraving  only  where  it  can  not  be  avoided; 
that  is  to  say,  in  those  passages  in  which  forms  have  to  be  indicated 
on  a  light  ground  or  in  high  light.  This  explains  also  why  we  find 
in  the  "dotted  prints"  of  the  fifteenth  century  the  combination  of  white 
lines  on  black  and  of  block  lines  on  white,  which  has  seemed  to  some 
investigators  to  be  so  curious,  and  even  "irrational.''  The  same  com- 
bination is  found  in  the  wood-engravings  of  the  nineteenth  century. 
But  while,  owing  to  lack  of  skill,  it  ])roduces  an  unpleasaut  crudeuess 
in  the  works  of  the  relief  en  gravers  of  the  middle  ages,  no  such  crude- 
ness  is  apparent  in  the  productions  of  the  wood-engravers  of  to-day, 
because  they  have  refined  the  means  of  expression  to  a  degree  of  which 
their  niediieval  predecessors  had  not  the  remotest  idea,  without  in  the 
least  altering  the  principle  involved. 

It  is  literally  true,  therefore,  as  stated  at  the  outset,  that  the  so-called 
"dotted  prints"  of  the  fifteenth  and  sixteenth  centuries,  although  exe- 
cuted in  the  great  majority  of  cases  on  metal,  are  simply  premature 
precursors  of  modern  white-line  engraving.  The  fact  that  they  were 
premature,  and  that  white-line  engraving  could  not  develop  at  the  time, 
but  was  doomed  to  die  awa^^  again  after  it  had  liardly  made  a  crude 
beginning,  finds  ready  explanation  in  the  conditions  of  the  period  in 
which  it  arose. 

The  aim  of  the  reproductive  arts  in  their  infancy  was  simply  the 
rendering  of  drawings.  It  would  have  been  quite  impossible  for  them 
to  attempt  the  suggestion  of  tlie  effects  of  painting  as  it  is  understood 
to-day,  not  only  because  the  skill  was  wanting,  but  also  because  such 
effects  were  not  as  yet  within  the  grasp  of  art.  It  was  reserved  for  the 
painters  of  Venice  and  of  the  Netherlands  to  take  this  step  at  a  consid- 
erably later  period.  The  goldsmith,  therefore,  who  desired  to  become  a 
reproductive  artist,  took  up  his  graver  as  an  instrument  with  which  he 
was  familiar,  and  with  it  he  produced,  on  the  copper  plate  and  aided 
by  intaglio-printing,  black  lines  and  dots  on  a  white  ground,  as  in  draw- 
ing. On  the  other  hand,  the  first  artists  who  endeavored  to  produce 
blocks  for  relief-printing  chose  a  board  and  a  knife,  very  likely  in  imi- 
tation of  the  "form-cutters,"  or  makers  of  wooden  molds  and  stamps? 
which  was  an  old  trade.    The  knife  they  were  compelled  to  adhere  to. 


Report  of  National  Museum,  1890.     Kochler. 


Plate  XLIX. 


White-une  Enoravino. 

(The  Cnicifixioii.) 

(From  print  in  the  U.  S.  National  Museum). 
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as  wood  cat  across  the  grain  was  uot  yet  ia  vogue,  and  the  graver  can 
not  be  used  on  wood  cut  in  the  direction  of  the  grain  or  fiber.  It  is 
quite  conceivable,  however,  that  the  advantages  of  relief-engraving, 
the  ease  and  more  especially  the  rapidity  of  printing,  were  soon  discov- 
ered by  the  goldsmiths  who  wielded  the  burin,  and  if  this  was  once  the 
case,  it  is  not  to  be  wondered  at  that  they  should  have  attempted  to 
reach  the  same  end  with  the  means  to  which  they  were  accustomed. 
As  the  graver,  however,  in  its  application  to  relief-engraving,  most 
readily  produces  white  lities,  the^^^  were  naturally,  and  it  may  indeed  l)e 
said  inevitably,  led  to  the  same  result  as  the  engravers  who  first  essayed 
to  use  the  bnrin  for  relief  work  in  the  eighteenth  century ;  that  is  to  say, 
they  endeavored  to  produce  their  drawings  by  white  lines  on  a  black 
gronnd,  and  used  black  lines  only  where  they  could  uot  do  withont  them, 
uameb',  in  the  high  lights.  They  thus  arrived  at  white-line  engraving  on 
metal,  and  this  again  led  them  unconsciously  to  the  first  rude  begin- 
nings of  tint-engraving.  It  may  be  difficult  at  first,  with  the  modern 
idea  of  tint-engraving  present  to  the  mind,  to  detect  tints  in  the  ^^  ma- 
ui^rc  cribl^e"  prints.  But  a  little  reflection  will  show  that  the  white 
dots  produced  by  punches,  even  without  the  white  lines  with  which  they 
are  often  intermingled,  served  only  to  break  up  the  black  surface  and 
thus  to  convert  it  into  tints.  These  conclusions  once  established,  it  will 
be  conceded  that  the  terms  dotted  prints  and  mani^e  criblSe  are  wholly 
unjustifiable  and  inadequate,  since  the  dot  is  merely  an  incident.  The 
main  i>oint  is  the  elaboration  of  the  design  by  white  lines  and  dots  on 
a  black  ground,  and  this  constitutes  essentially  white-line  engraving, 
which  in  its  development  is  tint-engraving.  This  being  so,  it  is  not  to 
be  wondered  at  that  we  find  <<  dotted  prints  "  with  not  a  single  dot  in 
them.  The  engraving  here  reproduced  from  the  impression  given  by  Mr. 
Hyinans  (see  PI.  xlviii)  is  a  good  illustration  of  this  fact.  It  is  a  rude 
white-line  engraving  (tint- engraving),  without  any  dots  whatever,  which 
clearly  shows  that  it  owes  its  origin  to  the  graver,  as,  for  instance,  in  the 
dots  in  the  dark  space  under  the  right  arm  of  Christ.  The  identity  of 
the  principle  involved  with  that  of  modern  wood-engraving  is,  however, 
still  more  clearly  brought  out  by  an  examination  of  the  "  Crucifixion  " 
(PI.  XLix)*  here  reproduced  from  the  original  in  the  U.  S.  National 
Museum.  Not  only  do  certain  parts,  such  as  the  leg  of  the  man  at  the 
right  and  the  pieces  of  wood  by  which  the  cross  is  held  in  the  ground, 
show  well  defined  tints,  but  the  garments  are  throughout  worked  in 
white  lines  crossing  one  another.  To  show  that  precisely  the  same  method 
is  employed  in  modern  white-line  engraving,  an  enlargement  is  here 

"Meaaarement,  through  the  center,  42  by  57  millimetres.  Colored  iu  parts  light 
red,  light  yelloWy  light  green,  in  transparent  >va8hes.  The  green,  however,  seems  to 
be  a  body  color  mixed  with  white,  but  laid  on  very  th>u.  Mr.  Schreiber  points  out 
that  this  print  is  Weigel's  No.  l^yG.  See  Weigel  and  Zestermaun,  ii,  p.  270.  It 
passed  into  Coppeurath'a  bauds  and  was  sold  at  auction  in  bis  tirst  sale.  No.  2062. 
The  defecta  of  the  reproductioa  are  again  due  to  the  coloring. 
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given  (Fig.  50),  by  permiission  of  the  Century  Oompany,  of  part  of  aa 
engraving  by  Mr.  Cole  from  Mr.  St.  Gaudens's  "Angel  of  the  Morgan 
ToHib."  The  face  of  the  angel  is  engraved  with  the  same  white  lines 
crossing  one  another  which  we  find  in  the  little  fifteenth  century  "Cru- 
cifixion," with  this  difference  only,  that  while  the  lines  of  the  mediaeval 
artist  are  rigid  and  coarse,  those  of  his  modern  follower  are  flexible  and 
delicate.  It  would  be  more  appropriate,  therefore,  toc<al]  these  old  pro- 
ductions mediaeval  whiteline  engravings  for  relief  printing^  rather  than 
"  dotted  prints  "  or  "  gravures  en  manifere  cribl6e  "  or  "  Schrotblatter." 


Fig.  50. 
Enlargbmjuit  ov  Part  of  a  WooD-ExaBAViiro  bt  T.  Colb. 

(By  permiMion  of  The  Century  Company.) 

The  use  of  the  white  line  in  the  fifteenth  and  sixteenth  centuries  is  not, 
however,  confined  to  theclass  of  prints  just  spoken  of.  There  are  extant 
a  few  white-line  relief-engravings  of  the  same  period  which  have  no- 
thing in  common  with  the  so-called  "  dotted  prints,"  and  which,  judging 
from  the  absence  of  the  characteristic  love  of  ornamentation  and  from 
the  better  quality  of  tlie  draftsmanship,  would  seem  to  be,  not  the 
work  of  artisan  goldsmiths,  but  of  regular  designers  and  engravers. 
One  of  these,  ascribed  to  the  close  of  the  fifteenth  century,  is  also  here 
reproduced  (PI.  L)  from  an  impression  in  the  U.  S.  National  Museum. 
That  it  is  not  a  negative  impression,  that  is  to  say,  an  impression  printed 
from  an  intaglio  plate  inked  on  the  surface,*  is  evident  from  the  way  in 


•The  snbject  of  negative  siud  positive  impressions  is  ill  nstrated  in  the  U.  S.  Na- 
tional Mnseum  by  prints  from  l»oth  intaglio  and  relief  plates.  The  specimens  in 
question  will  be  found  in  the  Hall  of  Grapbic  Arts,  eastern  side,  aloove  1,  in  frames  1 
and  la. 
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wbicb  the  lights  are  maDSged.  It  is  questionable,  however,  whether 
this  plate  was  engraved  in  white  lines  in  obedience  to  the  demands  of 
the  graver, or  merely  with  a  desire  to  prodacean  odd  effect*  Of  another 
similar  print,  "The  Satyr's  Family,"  after  Urse  Graf,  dated  1520,  a  gooci 
reproduction  of  which  is  easily  accessible  in  Hirth  and  Muther's  << Master 
Woodcuts  of  Four  Oenturies,"  t  it  seems  almost  certain  that  the  motive 
suggested  prompted  it.  The  angularity  of  some  of  the  curves  in  it 
would,  indeed,  suggest  that  it  was  executed  with  the  knife  on  wood. 

It  has  been  pointed  out  already  that  the  use  of  the  white  line,  with 
all  the  consequences  it  involves,  could  not  lead  to  any  lasting  result  at 
the  period  under  consideration.  The  possibilities  contained  in  it  could 
not  be  recognized  by  the  artists  of  the  time,  and  for  the  facsimile  re- 
production of  drawings,  intaglio-engraving  on  metal  and  relief-cutting 
.on  wood  were  far  better  fitted.  White-line  relief-engraving  therefore 
remained  a  premature  shoot,- destined  to  an  early  decay,  since  its  time 
had  not  yet  come.  But  black-line  relief-cutting  also  could  not  maintain 
its  ground,  so  soon  as  it  was  asked  to  grapple  -with  painting  in  the 
modern  sense  of  the  word.  For  this  purpose  the  plank  and  the  knife 
were  insufficient,  and  hence  the  woodcut  had  to  succumb  in  the  com- 
petition with  intaglio-engraving  on  metal.  It  was  only  towards  the 
end  of  the  eighteenth  century,  when  the  graver — this  time,  however,  on 
wood  cut  across  the  grain — again  came  into  use,  that  relief-work  once 
more  found  itself  in  a  position  to  enter  the  lists;  for  the  new  means  at 
its  command  enabled  it  to  develop  tvit  engraving,  which  made  it  possible 
to  produce  blocks  printable  on  the  type-press  and  yet  producing  effects 
suggestive  of  painting.  Modern  wood-engraving  is  no  longer  content 
with  draicing;  \t  paints,  or  at  least  endeavors  to  suggest  the  effects  of 
painting,  and  therein  lies  its  true  importance. 

To  sum  up,  it  ma^'  be  regarded  as  proven  that  the  so  called  '<  dotted 
prints"  are  white-line  engravings  intended  for  relief-printing,  that  they 
were  executed  with  the  graver,  and,  in  some  cases,  with  punches,  on 
metal  (which  does  not  exclude  the  possibility  that  similar  work  may 
have  been  done  on  wood  with  the  knife  now  and  then,  in  the  spirit  of 
imitation),  and  that,  arguing  from  the  means  used  and  the  love  of 
ornamentation  displayed  in  them,  their  originators  were  goldsmiths. 

Although  the  simple  explanation  here  offered  dispels  the  mystery 
which,  in  the  eyes  of  most  investigators  and  collectors,  has  hitherto  eii- 

*  This  engraving,  evidently  intended  for  a  title  page,  occnrsin  a  nnmber  of  different 
Btat-es  as  to  lettering.  An  impression  in  the  Royal  Library  of  Belgium,  of  ^Yhicb  Mr. 
Hymans gives  a  reprodnction,  is  witbout  lettering.  Passavant,  **  Peintre-Gravenr,''  i, 
p.  lOly  describes  a  second,  whicb  would  seem  1o  be  lettered  "Pomerium  de  tempore, 
fratris  Pelbarti  ordinis  Saocti  Francisci.''  According  to  Willsbire,  '* Catalogue  of 
Early  Prints,''  i,p.  320  a  tbird  impression,  in  the  British  Museum, has  the  legend 
"  Ponierium  de  Sanctis,  fratris  Pelbarti  ordiuis  sanoti  Francisci."  Still  another  im- 
pression, in  tiie  collection  of  Mr.  Henry  F.  Sewall,  of  New  York,  corresponds  with  the 
one  here  reproduced. 

t  "  Meister-IIolzscbnitte  aus  vier  Jahrbunderten,"  Munich  and  Leipsic,  1890,  pi. 
108. 
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veloped  the  whole  of  this  class  of  prints,  the  latter  nevertheless  retain 
their  interest,  historically  as  well  as  technically  considered.  A  nd  it  may, 
indeed,  be  claimed  that  the  recognition  of  the  true  state  of  the  case 
has  given  them  an  added  interest  which  did  not  attach  to  them  before. 
This  interest  flows  from  the  peic^tion  of  the  close  connection  exist- 
ing between  these  erode  prodnctions  of  past  centories  and  the  highly 
developed  technique  of  our  own  day,  a  connection  which  Up  to  the 
present  has  escaped  the  notice  of  all  observers. 


THE  METHODS  OV  FIRE-MAKING. 


By  Waltkr  Hough, 
(Department  of  Ethnology ,  U,  S.  National  Museum,) 


The  study  of  aD>  art  includes  a  knowledge  of  the  materials,  the  ap- 
paratus, the  processes,  and  the  finished  products.  In  a  former  paper* 
the  apparatus  of  fire-making  having  been  discussed,  attention  will  here 
be  given  to  the  handling  of  the  apparatus,  the  mechanical  principles, 
the  physics,  and  the  chemistry  of  fire-making. 

AH  mechanical  methods  of  generating  fire  take  advantage  of  the  law 
that  motion,  apparently  destroyed  by  friction,  is  converted  into  heat. 
These  methods  can  be  grouped  under  three  classess,  viz:  (1)  Wood 
friction ;  (2)  x>6rcus8ion  of  minerals;  and  (3)  compression  of  air. 

Three  other  methods  exhaust  the  entire  range  of  usages  in  fire-mak- 
ing, and  they  are  with  one  exception,  i)erhaps,  recent.  These  may  be 
arranged  in  the  following  classes:  (4)  chemical;  (5)  optical ;  (6)  elec- 
trical; but  these  are  also  the  exhibition  of  friction  in  its  higher  mani- 
festations. 

I.— FRICTION  ON  WOOD. 

There  are  three  well-defined  variations  in  the  method  of  making  fire 
artificially  by  friction  on  wood,  viz:  (1)  By  twirling  or  reciprocating 
motion;  (2)  by  sawing;  (3)  by  plowing. 

1.  FIRK-MAKINO   BY  TWIRUNO. 

Three  kinds  of  apparatus  are  used  in  producing  fire  by  the  recipro- 
cating motion,  viz:  (a)  iSimple  two-part  hand  drill;  (b)  bow  and  cord 
four-part  drills;  and  (o)  the  pump-drill. 

(a)  iSimple  two-part  Mnd  drill. — This  apparatus  consists  of  two  part<s, 
a  vertical  and  a  horizontal  element  called  the  spindle,  and  lower  socket 
pieces:  the  latter  may  be  called  the  hearth,  which  all  the  machines 
under  this  class  agree  in  possessing.  The  twirled  hand-drill  is  the 
simplest  form  of  fire-making  tool,  and  is,  without  doubt,  primitive. 

The  £skimo  of  Labrador,  Point  Barrow,  and  other  localities,  also 
bore  holes  with  this  form  of  drill.    The  Haida  Indian  carpenters,  of 

•  Smitbsoniau  Report  iaS8,  ii,pp.  531-587. 
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Yaiiconver  Island,  employ  it.    The  Indians  of  the  Bio  Negro,  Amazon, 
and  Oronoco  Rivers  in  South  America  pierce  the  hardest  stones  with 
a  twirling  stick  and  sand.    It  is  found  also  in  Japan  and  Madagascar, 
giving  it  a  range  coextensive  with  the  simple  fire-drill. 
Fig.  51  sliows  the  working  of  this  drill  in  making  fire. 

A  shallow  depression  is  first  made  near 
the  edge  of  the  hearth  in  oider  to  give 
the  spindle  "  bite."  From  this  depression 
a  slot  is  cut  down  the  side  of  the  hearth 
as  a  duct  for  the  wood  debris  which  has 
been  ground  ofif.  The  operator  then  takes 
the  spindle  by  its  upper  end  between  the 
palms. of  his  hands  and  inserts  the  lower 
end  in  the  shallow  depression.  In  twirl- 
ing, a  strong  downward  pressure  is  given 
to  the  spindle.  The  hands,  which  neces- 
sarily move  down  through  the  combined 
pressure  and  the  back  and  forward  mo- 
tion, must  be  returned  quickly  to  the  top 
of  the  spindle  without  allowing  the  air  to 
get  under  the  lower  end  of  the  latter. 
After  continued  friction,  evidences  of 
combustion  are  seen  in  the  ground  off 
wood  meal.  In  shaping  the  lower  end 
of  the  spindle,  it  is  absolutely  necessary  that  its  point  should  be  in  con- 
tact with  the  bottom  of  the  shallow  depression,  otherwise  it  will  "  bind  ^ 
against  the  edges  of  the  depression  and  defeat  the  object. 

The  usuflil  statement  that  a  spark  is  ground  out,  igniting  the  dust, 
shows  an  error  of  observation.  The  heap  of  dust  collected  in  the  slot, 
which  is  an  essential  feature,  smoulders  until  enough  heat  has  been 
evolved  to  produce  ignition  by  spontaneous  combustion. 

Flame  is  never  directly  secured  by  this  apparatus ;  the  coal  must  be 
placed  in  contact  with  tinder,  or  other  ignitiblo  substance  and  fanned 
into  a  blaze  with  great  caution.  Usually  much  smoke  is  generated  in 
the  operation. 

Great  dexterity  and  quickness  are  often  shown  by  the  natives  in 
starting  fire  from  the  glowing  coal.  This  part  of  the  process  requires 
as  much  care  and  skill  as  the  securing  of  the  spark.  The  selection  and 
preparation  of  tinder  must  be  carefully  made  and  everything  must  be 
ready  l)eforehand  as  in  a  chemical  experiment. 

(b)  Cord  and  how  four-part  drills. — Several  improvements  of  the 
simple  drill  have  been  made  b^'^  savage  inventors.  These  improve- 
ments are  shown  in  the  cord  drill,  the  bow,  or  mouth  drill,  and  the 
pump-drill.  The  first  is  used  by  the  Eskimo,  by  Some  tribes  of  North 
American  Indians,  and  by  Dyak  tribes.  It  adds  to  the  spindle  of  the 
simple  drill  an  upper  bearing,  called  a  hand-rest,  and  it  revolves  the 


FiK.  51. 

Makiku  Fikr  with  Simplb,  Two-buck 

appakatl8  of  tub  uupab. 

(Cat.  No.  77193.  I'.  S.  N.  M.    Ifii|n  ImUan*.  Cnlifor- 
DM.    Collected  by  LivuL  P.  11.  Uay.  U.  S.  A. ) 
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spindle  by  a  conl  with  liaudles  alternately  pulled  (Fig.  52).    Two  men 
are  required  to  work  this  drill. 


Fi«.  52. 
Usixu  TUB  Eskimo  Coui>  Dhill. 

( Cat.  No.  363K5,  U.  S.  K.  M.    Cbaliinatr.  Aluka.    CoUectetl  by  K.  W.  Nplaon. ) 


An  improvement  on  the  four-part  apparatus,  ju8t  described,  render- 
ing it  easy  for  one  man  to  make  a  fire  unaided,  belongs  exclusively  to 
the  Eskimo.  The  upper  bearing,  held  in  the 
hand  in  the  case  of  the  cord  drill,  is  shaped 
for  holding  between  the  teeth  (Fig.  6%  The 
cord  is  strung  on  a  bow,  so  that  in  working 
this  apparatus  one  hand  of  the  operator  is 
free  to  apply  the  tinder  or  hold  the  lower  piece. 

While  the  cord  drill  is  a  vertical  adapta- 
tion of  the  Egyptian  breast  drill,  for  the 
purpose  of  fire-making,  the  mouth  piece  is 
used  exclusively  by  the  Eskimo.  The  four- 
part  fire  drill  was  rarely  found  simong  the 
North  American  tribes.  The  Dyaks  of  Bor- 
neo also  have  the  four-part  drill. 

(c)  Pump  or  weighted  drill. — The  problem  of  a  one-handed  drill  has 
also  been  worked  out  in  the  indention  of  the  pump-drill  (Fig.  54). 
This  tool  has  a  widespread  use  for  piercing  substances  necessitating 
light,  even  pressure,  such  as  perforating  wood,  horn,  shell,  turquoise, 
etc.  The  Klamath,  Pueblo,  and  other  Indian  tribes  manufacture  shell- 
beads  with  the  pump-drill  at  present,  and  it  is  probable  that  its 
use  was  prevalent  in  North  America  in  former  times.  Its  connection 
with  the  weaver's  spindle  is  marked.  In  only  two  localities  in  the 
world,  as  far  as  is  known,  has  it  been  adapted  to  fire-making,  viz, 
among  the  Ghnkchis  of'  Siberia,  and  the  Iroquois  Indians  of  New  York 
^ud  Ganada. 


¥\g.  53. 
Ubino  tub  Eskimo  Moutm  Drill. 

(Cut  Now  l»r.  C.  8.  N.  M.    Andertoo  Riwr. 
Britwh  ColumbuL    Collected  by  C.  P.  Giiudvt. ) 


KiK.  54. 
iROQUoiA  Pump  Duill  for  Makikg  Fire. 

(Cat.  So.  ISMOa,  U.  S.  N.  M.    OnnatUcua  Imltao.*,  Canada.     Colletted 
by  J.N.  B.  HewitU) 


This  pnmpdrill  is  said  to  have  beeu  used  in  making  new  fire  in  the 
white-dog  feast  of  1888  by  the  Onoudagua  Iroqnois  of  Canada.    Elm 

wood  is  employed.  Some- 
times a  sapling  with  a  straight 
tap  root  was  selected  and 
dressed  down,  leaving  the 
large  portion  at  the  junction 
of  the  root  and  stem  for  a 
fly-wheel. 

Although  one  person  can 
manipulate  this  apparatus, 
others  usually  assist. 

Essential  paints  in  tcooden 
fire-making  apparatus. — There 
are  several  points  about  the 
lower  member  of  the  wooden 
fire  drill  that  are  worthy  of 
consideration.  It  will  be  ob- 
served in  Fig.  54  that  tbe 
spindle  is  cutting  on  one  edge 
of  the  hearth  and  the  dust 
has  run  out  through  a  slot  down  the  side  into  a  little  heap. 

This  canal  collects  the  particles  worn  off  by  the  spindle  and  also 
keeps  the  air  away  for  a  short  time.  This  feature,  or  something  anal- 
ogous, is  found,  one  may  say,  in  every  fire-making  device  that  depends 
on  the  friction  of  wood.  The  dust  must  be  in  such  mass  and  confined 
in  one  place,  so  that  the  heat  may  be  fostered  until  it  ignites  the 
powder. 

In  Eskimo  apparatus  fire  is  usually  made  in  the  middle  of  a  block  of 
wood  (1)  in  cavities  along  a  groove  that  collects  the  wood  meal;  (2) 
in  holes  that  overlap  by  connecting  holes;  or  (3)  in  cavities  that  have 
canals  leading  to  a  step.  These  devices  are  to  prevent  the  dust  falling 
off  into  the  snow. 

It  appears  that  some  hearths  do  not  possess  this  feature.  The  Torres 
Straits  Islanders  and  the  natives  of  Queensland  do  not  make  the  slot 
in  the  drillhole.*  The  Aino  drill-hearth,  the  fire-making  set  from  East 
Greenland,  and  one  set  from  Alaska  figured  in  the  Smithsonian  Report 
(1888,  pt.  II,  pp.  551,  558,  and  plate  Lxxviii,  respectively)  show  no 
grooves  or  canals.  The  Ainos  require  2  to  2^  hours  to  make  fire  on 
their  apparatus,  and  the  spark  at  last  is  caught  by  sucking  a  current 
of  air  through  the  porous  spindle.  This  points  markedly  the  difilculty 
of  making  fire  without  the  groove.  The  drawing  of  the  Eastern 
Greenland  outfit  is  rather  obscure  in  the  plate  from  which  the  illus- 
tration was  taken.  The  artist,  as  is  often  the  case  in  ethnological 
drawings,  probably  omitted  some  details.    If  tbe  Eskimo,  according  to 


•Prof.  A.C.Haddon. 
1890,  p.  451. 
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Holm,  made  fire  iu  less  than  half  a  minute  on  this  apparatus,  it  mast 
have  been  with  the  aid  of  grooves.  In  the  Alaskan  drill  spoken  of,  the 
holes  in  the  hearth  had  been  worn  too  deeply  for  drilling  easily,  and 
the  margins  had  all  been  cnt  down  level  before  the  collector  procured 
the  specimen.  In  the  original  piece  the  holes  in  all  probability  con- 
nected. 

Often  holes  are  bored  on  small  rods  of  wood,  allowing  the  spindle  to 
cut  over  one  edge,  forming  in  a  few  rotations  a  notch  by  which  the  dust 
is  collected.  In  all  the  specimens  and  drawings  of  fire-making  appa- 
ratus examined  for  the  preparation  of  the  paper  cited*  the  Aino  drill 
is  the  only  one  with  nnslotted  or  nngrooved  center  holes. 

This  statement  in  regard  to  the  essential  value  of  the  slot  is  not 
advanced  to  disprove  that  fire  can  be  made  without  the  use  of  that 
feature. 

Fire  can  so  be  made,  but  it  is  a  difficult  process  and  must  be  accom- 
plished by  mechanical  means,  such  as  are  found  in  the  Eskimo  drill. 
The  wood  must  be  suitable,  and  the  grinding  end  of  the  spindle  must 
have  the  outline  of  a  flattened  arch.  Oreat  care  is  required  to  avoid 
dispersing  the  ring  of  dust  that  rolls  out  under  the  edge  of  the  spindle. 
The  author  believes  that  the  slot  is  essential  to  simple  hand-drills. 

2.  Fire- MA  KING  by  sawing. 

The  second  method  in  wood  friction  is  that  of  sawing,  practiced  by 
the  Burmese,  Malays,  some  Australian  tribes,  and  pretty  generally 


Fig.  65. 

FlKB-MAKINU  BY  SAWIKO,  AFTKR  TUB  BUBHBSB  AND  MaLAT  MbTBOD. 
•         ( From  photogniph  ia  tbe  National  MuMuin. ) 

throughout  the  East  Indies.  It  consists  of  a  rubber  and  horizontal 
piece,  both  parts  of  bamboo  usually,  but  sometimes  hewn  out  of  a 
branch  of  a  tree.  A  notch  is  cut  across  the  convex  side  of  the  lower 
piece,  almost  penetrating  it.  A  rubber  is  prepared  having  a  sharp  or 
knife  edge.  This  rubber  is  drawn  across  the  lower  piece  in  the  groove 
until  the  latter  is  pierced  and  the  heated  particles  fall  through.  (Fig.  55.) 

*  Smitbaoniau  Report,  1888,  ii,  Firo-making  Apparatae  iu  tbe  National  Museom, 
pp.  531-587. 
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Ill  most  cases  the  heated  particles  are  not  allowed  to  fall  the  whole 
distance  to  the  ground  b<^iieath,  which  would  cool  them  rapidly,  but 
they  drop  upon  tinder  held  up  to  the  orifice  by  slivers  of  bamboo 
started  from  the  under  side  of  the  lower  piece.  In  some  localities  the 
process  is  reversed  and  the  convex  piece  holding  tinder  is  sawed  upon 
the  knife  placed  upright.  Bamboo  is  excellent  friction  material;  the 
siliceous  coating  is  favorable  for  the  development  of  great  heat,  while 
the  soft  medullary  substance  on  the  interior  is  very  inflammable. 

Dr.  li.  M.  Luther  contributes  the  following  description  of  the  Bur- 
mese method  of  making  and  using  the  fire-saw  :  <<A  Burmese  found  a 
branch  of  the  oil  tree  ( Dipterocarpus)^  hewed  in  it  a  y-shaped  cavity  with 
his  dahj  cut  a  knife  of  iron-wood,  sawed  with  it  across  the  branch,  and 
in  less  than  3  minutes  had  a  coal  of  fire  underneath.  This'was  taken 
in  some  dry  leaves,  wrapped  in  a  bunch  of  grass,  and  whirled  around 
the  head,  giving  a  flsime  in  a  '  jifiy.'" 

The  distribution  of  this  method  is  of  great  interest.  It  ranges  from 
Siam  across  the  East  Indies  into  Australia — in  many  localities,  how- 
ever, in  conjunction  with  other  methods  of  fire-kindling. 

:i.    FiRB-MAKING  BY  PLOWING. 

The  mechanics  of  the  third  method  of  fire- making  on  wood  remains 

to  be  considered.  A  short  cylindrical 
stick  and  a  larger  billet  of  wood  are 
required.  The  smaller  stick  is 
clasped  between  the  hands  at  an  angle 
of  about  45  degrees  and  projected 
toward  and  from  the  body,  forming  a 
groove  on  the  lower  piece  (Fig.  66). 
The  slant  at  which  the  plowing  stick 
is  held  is  the  angle  of  greatest  friction 
consistent  with  command  of  the  rub- 
bing portion  of  the  apparatus.  The 
jpj    ^  action  of  the  rubber  wears  off  parti- 

FiuR-MAKiNo  BY  i>i^wiNo.   (DRAWN  FBOH    clcs  of  wood  aud  puslics  thcm  aloug 
Spec  iMEN  i!i  tub  National  mubbum.)      into  a  heap  at  the  end  of  the  groove, 
u«iNo.iaii6r5.i;.s.N.M  s*mo..  n..po-itedbyHnroid  and  bv  accclcration  of  thc  motlou  thc 

M.  .SeweiL )  *' 

dust  is  brought  up  to  ignition  point. 
The  soft  hibiscus  wood,  JET.  tiliaceusj  with  a  rubber  of  harder  wood  is 
usually  employed  in  the  Polynesian  islands,  although  this  feature  is  im- 
material. This  method,  as  far  as  known  by  the  author,  is  exclusively 
Polynesian,  and,  strangely,  the  only  one  practiced,  since  most  peoples 
possess  more  than  one  fire-making  device.  Representatives  of  all  stocks 
in  the  Oceanic  area  also  practice  the  plowing  method,  which  was,  per- 
haps, originally  Polynesian.  This  apparatus  has  advantage  of  sim~ 
plicity  of  parts,  but  it  is  rather  difficult  to  work.  Flame  is  said  to  be 
sometimes  procured  by  the  first  operation,  without  the  use  of  tinder. 
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II.— PERCUSSION  OF  MINERALS. 

(a)  The  flint  and  steel  briquet^  or  strike  alight — ^The  employment  of 
the  strike-alight  is  familiar  still,  although  long  since  autiquatecl. 
There  are  few  children  that  have  not  knocked  stones  together  to  see 
the  evanescent  glimmer  produced.  It  has  been  thought  that  the  con- 
cussion of  two  pieces  of  flint  will  cause  a  spark  capable  of  igniting  tin- 
der. This  is  proven  to  be  a  mistake,  and  it  is  found  that  an  efifective 
spark  is  due  to  the  presence  of  iron  in  some  form  in  the  minerals  struck 
together. 

The  nature  of  the  spark  evolved  from  flint  and  iron  is  thought  to  be 
chemical ;  that  is,  a  particle  of  metallic  iron  is  scr«iped  off  by  the  silica, 
and,  receiving  the  energy  of  the  blow  into  its  small  mass,  is  heated  to 
incandescence,  burning  with  the  oxygen  of  the  air  to  an  oxide. 
Whether  silica  enters  into  the  composition  of  the  spark  is  not  known. 
Silica  is  a  non-conductor  and  does  not  abstract  heat  at  the  time  of  the 
blow. 

Upon  the  introduction  of  iron,  probably,  that  element  replaced  the 
iron  pyrites  (FeS2)  that  had  been  used  in  early  times. 

(b)  Flint  and  pyrites. — The  blow  of  the  flint  on  the  pyrites  converts 
enough  energy  into  heat  to  fuse  the  latter,  setting  free  sulphurous  fumes 
with  a  small  amount  of  sulphureted  hydrogen.  These  pellets  are  not 
incandescent,  but  glow  at  a  dull  red  heat,  about  450  degrees,  and  ignite 
only  "  quick  ^  tinder. 

The  pyrites  method  at  present  is  limited  to  a  few  tribes  among  the 
Eskimos  and  Aleuts  and  the  Fuegians.  Some  Algonkian  tribes  bor- 
dering upon  the  Eskimo  may  have  adopted  the  method  from  the  latter 
I>eople.  The  prehistoric  use  of  pyrites  for  fire-making  in  several  Euro- 
pean localities  seems  to  be  proven,  as  far  as  the  finding  of  bruised 
uodules  and  flint-scrapers  indicate  the  purpose  for  which  they  may 
have  been  intended.  Perhaps  the  limited  use  of  the  pyrites  briquet  at 
the  present  means  that  it  is  a  survival  from  ancient  times  on  the  verge 
of  extinction. 

III.— COMPRESSION  OF  AIR. 

The  fire  syringe. — This  instrument  is,  strangely  enough,  found  both 
\u  the  hands  of  the  physicist  and  of  the  various  tribes  of  Dyaks  and 
Burmese.    From  lack  of  definite  proof  to  the  contrary,  it  might  be 
classed  as  a  native  method  of  fireniakiug.    Among  some  tribes  the  ap- 
paratus has  a  primitive  appearance ;  in  others  its  construction  depends 
on  complex  manipulation  in  metallurgy.    It  varies  thus  from  a  cylinder 
of  buffalo  horn  wi^h  a  hole  bored  into  it  for  the  piston,  to  a  tube  of 
brass  lined  with  lead,  or  an  ornamented  cylinder  of  cast  lead  (Fig.  57). 
The  principle  on  which  the  tire-syringe  operates  is  the  compression 
of  air  which  gives  up  heat  under  reduction  of  volume.    When  this  is 
done  under  proper  conditions,  in  a  non-conductor,  the  heat  is  communi- 
cated to  tinder  setting  it  on  fire.    This  is  accomplished  by  the  Dyai^ 
thus:  ^*A  small  piece  of  tinder  is  placed  in  the  hollowed  end  of  the 
H.  Mis.  129,  pt.  2 26 
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piston  wnich  is  inserted  in  the  mouth  of  the  cylinder.  Holding  the 
cylinder  in  the  left  hand  the  knob  of  the  piston  is  smartly  struck  \i  ith 
the  open  hand  with  sufficient  force  to  drive  the  piston  home.    The 


Fig.  57. 

Dyak  Fiue  Sybikge,  oa  Bebiapi. 

One-half  natural  si/e. 

a,  PISTON;  b,  Cylixueu;  c,  Tinuerbox;  d,  Cl&anino  stick. 

(From  plnte  in  Jour.  Aothrop.  Inst.,  Great  BriUin,  zix,  18W. ) 

piston  is  instantly  and  quickly  withdrawn  and  the  tinder  is  seen  to  be 
alight.  Gently  breathing  on  the  spark  it  spreads,  fresh  tinder  is  ap- 
plied, which  catches  fire  immediately;  more  blowing  increases  the  fire, 
and  first  scraped  wood  and  then  small  sticks  catch  alight  and  a  fire  is 
produced. 
It  looks  very  easy  but  I  never  succeeded  •••."♦ 
The  probabilities  are  very  much  against  the  fire-syringe  being  an 
invention  of  even  barbarous  peoples  of  the  rank  of  the  Dyaks  and 
Burmese. 

IV.— CHEMICAL  METHODS. 

The  modern  lucifer-match  is  superior  to  all  other  devices  for  pro- 
ducing fire,  since  it  combines  in  one  instrument  the  arrangements  for 
the  creation  of  the  spark,  for  catching  it  on  tinder,  and  for  starting  a 
blaze;  steps  requiring  separate  operations  in  the  primitive  machines. 

The  nearest  prototype,  of  closest  resemblance  to  the  friction-match, 
was  the  splint  of  inflammable  wood  tipped  with  sulphur  which  accom- 
panied the  tinder-box ;  prior  to  this  brimstone-match  were  all  the  obso- 
lete, or  well-nigh  obsolete,  tinder  and  slow  matches. 

The  invention  of  the  flint  and  pyrites  and  flint  and  steel  strike-a-light 
necessitated  some  device  to  convertthe  spark  into  a  flame.  The  Eskimo 
applies  a  wick  soaked  in  oil  and  blows  it  alight ;  the  Chinese  slow  match, 
maidzu^  as  Mr.  W.  Woodville  Rockhill  has  noticed,  only  blazes  at  a 
quick,  dextrous  puff  of  breath.    There  are  many  easily  ignitible  sub- 


*  S.  B,  J.  Skertchly,  Juur.  Authrop.  lust.,  Gr^i^t  i5rit»ia,  xix,  1890,  p.  446. 


excellent  for  tinder,  however,  reach  such  a  condition  of  oxiilizatiou  and 
decoru position  that  they  will  not  feed  a  flame,  and  hence  matches  are 
required  to  complete  the  operation.  The  brimstone-match  is  found  in 
Japan  as  a  broad,  thin  shaving  tipped  with  sulphur  (Fig,  58),  and  in 


FiK.  56. 

BUNDLE  OP  SHAVlNQ-MATCHEe. 
<Cat.  Ko.  ISAIK,  U.  S.  N.  M.    Japtn.    Jap.-in«»e  Departmsnt  of  Kducnlioa,  Tokio.) 

Mexico  it  is  a  cotton  wick  dipped  in  sulphur  (Fig.  59).     In  other  coun* 
tries  different  forms  were  manufactured. 


Fig.  59. 

SULPHUB- WICKS. 

(Cat   No.  76494.  U.  S.  S.  M.    Oaxaca, 

Mexico.    CoUected  by  L.  U.  Ajnt4, ) 


Fig.  40. 

Sulphur  "Spunks."    (Original 
Bundle.) 

(Cat.  No.  130*».  U.  S.  N.  M.  Philadelphia 
PeniMyWaniH,  1830.  Preweoled  by  Georie 
G.  Kryer.) 


The  "  spunk  "  (Fig.  60),  the  common  name  of  the  splints  tipped  with 
aulphur^  was  in  general  use  in  this  country  prior  to  1825,  and  lingered  iu 
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outofthe  way  places  long  after  the  introduction  of  matches.  In  parts 
of  France  it  is  still  in  use  with  the  briquet,  being  much  more  economical 
to  people  of  simple  habits  than  matches  (Fig.  61).    The  briqtiethsks  not 


Fig.  Gl. 
SLi.riiuit  •'Si'UXKS." 

( Cut.  No.  151438,  C.  8.  N.  M.     Fram  r.     Collided  by  Edward  Lovrtt. ) 

been  altogether  superseded  by  matches.  Hunting  parties  and  explor- 
ing parties  to  distant  countries  carry,  besides  matches,  strike-alights 
for  use  in  case  matches  are  exhausted  or  meet  with  some  of  the  many 
accidents  to  which  they  are  liable.  Patents  are  still  sought,  from  time 
to  time,  for  pipe  lighting  contrivances,  involvi  ng  the  use  of  silex  and 
steel  struck  together  by  some  more  or  less  simple  mechanical  device. 

A  variation  of  the  ^*  spunk"  match  was  curled  shavings  tii)|)cd  with 
sulphur  (Fig.  02).  ' 


Fig.  62. 
Shaviko  hatches.    (Orixinal  Bandlo.) 

(Cst.  No.  130308.  V.  !>.  N.  M.    riiiliidvlpbtii,  r^ODfirlvaoia.    Tiifl  of  O«orte  O.  Fryer.) 

It  is  not  stran$:e  that  there  was  a  prejudice  agaiust  matches  at  "first, 
because  they  were  poorly  made,  hung  fire,  easily  absorbed  moisture, 
emitted  noxious  odors,  and  were  costly.    The  worst  oues  were,  however, 
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more  expeditioas  than  tbe  tinder-box,  and  the  improvements  soon  made 
the  invention  all  that  could  be  desired  in  point  of  effectiveness.  It  is. 
however,  worthy  of  inquiry  whether  the  alarming  deterioration  of  the 
teeth  of  the  present  generation  may  not  be  due  to  phosphorous  matches 
more  than  to  soft  food. 

Attempts  to  supersede  the  clumsy  briquets  produced  the  tinder  pis- 
tol, the  tinder  wheel,  and,  later,  the  first  chemical  match.  Dussance 
says:  "When  for  the  first  time  a  match  could  be  inflamed  by  dipping 
it  into  a  bottle  full  of  phosphorous  mastic  mixed  with  oxide  of  phos- 
phorus,  the  results  were  fine,  but  were  far  from  those  now  obtained. 
This  primitive  invention  is  due  to  Gagniard  de  la  Tour,  and  is  the 
foundation  of  the  actual  industry  of  matches  inflammable  by  friction."* 

This  invention  is  interesting  as  marking  the  first  employment  of 
phosphorus  in  the  problem  of  easy  fire-producing.  The  next  invention 
was  called  the  '*  Instantauftous  light-box,''  or  "  Bupyrion,"  also  called 
"  dip  splint,''  said  to  have  been  invented  in  Vienna  in  1809.  The  only 
United  States  patent  of  this  device  was  in  1814,  called  "match-light 
box."  It  consisted  of  a  tin  box,  or  wooden  receptacle,  containing  a 
glass  bottle  filled  with  asbestos  soaked  with  sulphuric  acid,  and  wood 
splints  tipped  first  with  suli)hur  and  then  dipped  into  a  paste  made  of 
chlorate  of  potash  6  parts,  powdered  sugar  2  parts,  and  gum  Arabic  1 
part,  the  mass  mixed  with  water  and  colored  with  some  material.  The 
splints  were  lighted  by  dipping  them  into  the  acid.  Victor  Hugo  de- 
scribes the  outfit  under  the  name  of  "  Fumade's  fire  producer,"  in  Los 
Miserables,  where  Gavaroche,  after  several  trials,  succeeds  in  eliciting 
a  "sputtering  light"  in  his  lodging  in  the  interior  of  the  Elephant,  a 
statue  in  Paris.  Hugo's  plot  was  laid  in  1832,  but  the  invention  was 
made  public  in  1825  or  1826.  Owing  to  great  cost  in  the  first  instance 
and  to  the  subsequent  loss  of  value  by  the  decline  of  strength  in  the 
acid,  as  well  as  to  the  hygroscopic  nature  of  the  composition  on  the 
splints,  it  had  a  limited  popularity,  t 

Another  fire-producer  on  this  order  was  the  "Prometheans,"  tubes  of 
glass  filled  with  sulphuric  acid  surrounded  with  an  inflammable  mixture 
made  chiefly  of  alum  and  sugar.  On  being  broken  they  gave  an  in- 
stantaneous light.  Another  promethean  was  composed  of  equal  parts 
of  chlorate  of  potixsh  and  sugar  mixed  with  a  solution  of  gum.  The 
sulphuric  acid  was  ingeniously  contained  in  a  small  glass  bead,  im- 
liedded  in  the  paste  and  rolled  up  in  gummed  paper.  After  the  bead 
was  crushed  with  a  pair  of  pliers  the  acid  came  in  contact  with  the 
chlorate  and  flame  resulted.| 

Still  another  invention  of  this  period  was  the  German  "Dobereiner," 
named  for  the  inventor,  a  chemical  apparatus  also  known  as  the  hydro- 
gen lamp.    A  light  was  obtained  by  allowing  a  jet  of  hydrogen  gas  to 


•  H.  Dussance:  Fabrication  of  Matches.     Phila.,  1864,  p.  73. 
tSee  alao  "  Little  Dorritt,"  by  Dickens,  ii,  p.  271. 
t  Brande's  Encyclopasdia,  p.  997. 
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impiDge  against  spongy  platiuuin,  which  becomes  incandescent  through 
some  obscure  and  little  understood  action,  in  which  the  power  of  plati- 
num to  cause  the  combination  of  gases  plays  an  important  part.  The 
dobereincr  consists  of  a  glass  jar  filled  with  dilute  sulphuric  acid,  hav- 
ing a  flat  trap  cover,  from  the  center  of  which  hangs  down  a  glass  bell, 
in  which  are  suspended  beads  of  zinc  strung  on  iron  wire.  On  the  top 
of  the  cover  is  a  jet  and  stop-cock  opening  out  of  the  bell,  and  in  front 
of  it  is  a  small  chamber  containing  a  bit  of  spongy  platinum.  The 
acid  acts  on  the  zinc,  producing  hydrogen  gas  as  soon  as  the  cock  is 
opened.  When  the  cock  is  closed,  the  action  ceases,  as  the  .acid  is 
forced  out  of  the  bell  by  gas  pressure,  and  the  zinc  is  not  acted  upon. 
The  jet  of  gas  plays  on  the  platinum,  quickly  rendering  it  incandescent 
and  easily  setting  fire  to  a  si)lint.  (Compare  Volta's  electric  hydrogen 
lamp.)  The  dobereiner  was  rather  extensively  used  in  Germany  and 
in  other  countries.  It  is  still  founrl  in  laboratories  and  can  be  pur- 
chased from  instrument-makers. 

The  first  United  States  patent  for  friction-matches  was  issued  in  1830. 
It  was  a  chlorate  match. 

The  splints  were  made  by  sawing  or  splitting  blocks  of  wood  into 
slivers  slightlv  attached  at  the  base  and  dipping  the  whole  bunch. 

These  were  known  as  slab  or  block- 
matches  (Fig.  63),  and,  although  the 
first  patent,  they  are  in  favor  in 
parts  of  the  country  to  the  present 
day,  notably  in  Maine.  Their  chief 
advantages  are  that  they  are  noise- 
less and  will  not  leave  a  mark  when 
scratched  on  a  white  wall. 

John  Walker,  of  Stockton-upon- 
Tees,  is  said  to  have  been  the  inven- 
tor of  friction -matches  in  1829.  The 
eighth  edition  of  the  Encyclopedia 
Britanuiea  does  not  give  the  name 
of  the  inventor,  and  states  that 
matches  were  invented  in  1832. 
Dussauce  states  that  they  were  of 
German  invention,  and  perhaps 
before  1830.* 
The  first  friction-matches,  *'  luci- 
fers,"  were  made  by  dipping  splints  first  into  melted  sulphur  and  then 
into  a  paste  of  chlorate  of  potash  and  sulphide  of  antimony,  mixed 
with  gum  water.  The  paper  box  contained  perhaps  one  hundred 
matches  and  two  pieces  of  fine  sandpaper.  They  were  lighted  by  fold- 
ing the  sandpaper  over  the  end  and  giving  the  match  a  quick  i)un. 
The  Museum  collection  contains  a  specimen  of  these  matches  (Oat.  No. 


Fig.  63. 
Block  Matches. 

(Cot-  No.  131260,  U.  S.  N.  M.    Collected  by  Waller  Hou«*i. ) 


*  H.  Dustiaace.    Fabricatiou  of  Matches.     Philadelphia,  1864 ;  preface,  p.  iv. 
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129973,  n.  S.  ^National  Museum),  secured  from  the  Essex  Institute  at 
Salem,  by  Prof.  F.  W.  Putnam.  The  date  is  about  1833,  and  they 
were  made  in  England  (PI.  li.)  Quite  a  common  name  for  them  was 
'' locolbcos,"  evidently  of  Boman  derivation.  At  first  the  chlorate  of 
potash  lucifers  were  called  *'  congreves  "  on  account  of  crackling  like 
a  congreve  rocket.  The  composition  in  many  of  these  matches  melted 
and  dropped  while  burning.  These  defects,  however,  were  soon  rem- 
edied with  the  production  of  ^^^  noiseless  lucifers." 

The  next  step  was  to  employ  phosphorus,  rendering  matches  easily 
ignitible  with  lower  temperature  and  less  exertion.  A  phosphorous 
match  will  ignite  at  140  degrees,  while  It  is  probable  that  the  lucifer  re- 
quired at  least  200  degrees.  The  use  of  phosphorus  for  matches  dates 
probably  from  1832,  being  172  years  after  the  discovery  of  that  element 
by  Brandt,  a  Hamburg  chemist. 

Ghan  and  Scheele  have  the  credit  of  preparing  phosphorous,  com- 
mercially, from  bone.  The  manufacture  of  phosphorous  matches  was 
attended  with  great  danger  to  workmen  from  the  fumes,  which  caused 
necrosis  of  the  jaw.  Many  persons  were  poisoned  from  carelessness  in 
handling  these  matches,  and  many  conflagrations  occurred  on  account 
of  the  ease  with  which  they  ignited.  The  "parlor  match"  (name  sig- 
nificant that  other  matches  were  hardly  suitable  for  that  section  of  the 
house)  really  began  with  the  manufacture,  in  1848,  of  Schrotter's  red  or 
amorphous  phosphorus.  This  product  is  of  a  scarlet-red  color,  has 
neither  odor  nor  taste,  is  not  poisonous,  so  far  as  is  known,  and  does 
not  take  fire  at  ordinary  temperatures.  It  is  said,  however,  to  absorb 
moisture  from  the  atmosphere.  There  are  many  formulas  for  the  com- 
position of  matches  at  present  used  by  manufacturers  that  give  good 
results. 

The  latest  important  invention  in  matches  secures  the  separation  of 
the  chemicals,  which,  in  combination,  are  always  more  or  less  danger- 
ous. The  safety-match  was  invented  by  a  Swede  named  Lundstrom,  at 
Jondkoping,  Sweden,  in  1855  or  1856.  Tbe  head  of  the  safety-match 
contains  chlorate  of  potash  and  sulphur,  while  the  friction -paper  is 
spread  with  a  paste  of  amorphous  phosphorus  and  antimony.  This  is 
a  return  to  first  principles  as  shown  in  the  splints  and  acid  of  the 
"  light  box." 

There  are  many  varieties  of  matches  now  in  vogue.  The  most  nota- 
ble are  the  "  Vestas,"  of  which  the  splint  is  waxed  cord;  "fusees,"  for 
lighting  in  a  wind,  with  a  thick,  short  splint  tipped  with  a  large  mass 
of  chlorate  of  potash  composition;  "natural  gas"  matches,  with  a 
very  long  splint  for  lighting  natural-gas  fires.  Besides  these  there  are 
as  many  brands  of  matches  as  of  cigars. 

PRODUCTION   OF  MATCHES. 

What  was  formerly  a  small  industry,  or  the  domestic  duty  of  the 
"  handy "  boy,  has  grown  to  a  manufacture  of  enormous  and  rapidly 
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increasing  proportions.  Electricity,  however,  seems  destined  to  limit 
the  use  of  matches  as  it  does  other  methods  of  illamination.  The  nse 
of  matches  and  of  gas  increases  perhaps  in  a  greater  ratio  than  the 
spread  of  the  electric  light,  so  that  it  will  be  a  long  conflict  between 
them  for  supremacy. 

The  manufacture  of  splints  in  great  quantities  began  with  the  inven- 
tion of  Reuben  Partridge's  splint-cutting  machine.  Previously  matches 
bad  been  split  by  hand  by  means  of  a  collection  of  blades.  Block  or 
slab  matches,  commou  20  years  ago,  were  cut  with  a  tool  in  such  a  way 
as  to  leave  the  splints  in  a  bunch,  attached  together  at  some  distance 
above  the  lower  ends.*  The  whole  bunch  was  dipped  in  sulphur-chlo- 
rate composition  and  the  matches  could  be  separated  at  will.  Often 
the  whole  bunch  took  fire  upon  the  separation  of  a  single  match,  de- 
stroying them  almost  instantly.  Modern  splints  are  cut  and  forced 
through  dies  to  give  them  a  rOnud  shape. 

At  present,  splint-cntting  is  a  separate  industry;  the  splints  are 
sold  by  the  hogshead  at  the  match  factories,  and  one  machine  will  cut 
ten  millions  a  day. 

v.— OPTICAL  METHODS. 

The  powers  of  the  lens  and  the  hollow  mirror  have  been  known  for 
ages  by  the  civilized  nations  around  the  Mediterranean.  In  the  classics 
of  Greece  and  Rome  there  are  allusions  to  the  employment  of  mirrors 
and  lenses  for  producing  fire.t  Wherever  plane  mirrors  were  known, 
probably  concave  focusing  mirrors  had  been  discovered.  Among  the 
several  ways  of  producing  "pure''  fire  the  mirror  and  lens  presented 
a  worthy  method  to  those  ancient  cultured  nations  possessing  instru- 
ments for  focusing  light.  It  can  scarcely  be  said  that  this  was  a  wide- 
spread and  popular  plan  for  producing  fire,  but  probably  was  a  thing 
known  to  priests  and  scientific  men  of  the  day,  and  viewed  as  a  mys- 
tery or  curiosity. 

The  writer  has  seen  hunters  use  the  <<  burning  glass"  to  light  pipe 
or  fire,  and  has  heard  of  many  cases  where  it  was  brought  into  requi- 
sition in  the  absence  of  matches,  the  object  glass  of  a  telescope  often 
furnishing  the  lens.  However,  this  method  was  very  limited,  and  was 
pursued  in  defiance  of  **  better  light." 

VI.— ELECTRICAL  METHODS. 

Dp  to  10  years  ago  scarcely  anything  had  been  accomplished  toward 
applying  this  new  and  rapidly  widening  feature  of  our  era  to  the  com- 
munication of  a  spark  for  starting  a  light.    Strangely  enough,  Volta 

*  See  Fig.  13. 

t  M.  H.  Morgan.  De  Ignis  ElicieDdi  Mollis  Apud  Antiqnos.  Harvard  Stndies  iii 
Classical  Philology,  Vol.  i,  pp.  1-64.  This  is  a  complete  preseutation  and  discussion 
of  what  the  classics  x^reserve  with  regard  to  the  methods  of  making  fire  among  the 
ancients. 


tric  pistol  on  the  same  principle.  This  hydrogen  lighter  was  an  appli- 
cation about  100  years  in  advance.  It  is  interesting  to  note  that  the 
introduction  of  gas  illumination  prevalent  in  this  country  rendered  this 
minor  adaptation  of  electricity  practicable  in  the  same  way  that  Yolta 
proceeded. 

Lighting  gas  by  el«  ctricity  has  been  accomplished  for  some  years,  and 
is  now  becoming  more  and  more  common,  and  will  perhaps  be  widely 
used  before  electrical  lighting  shall  supplant  other  methods,  as  has  been 
assumed  by  some  writers. 

Recently  the  gas  jets  of  most  of  the  large  audience  rooms,  theaters, 
churches,  etc.,  of  this  country  are  lighted  by  electricity  at  the  pressure 
of  a  button.  Inresidences  with  modern  improvements  gas  can  be  lighted 
or  extinguished  in  the  halls  and  rooms  on  different  floors  from  a  switch- 
board situated  at  a  convenient  location. 

No  practicable  portable  electrical  lighter  has  yet  been  devised. 
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THE  ULU,  OR  WOMAN'S  KNIFE.  OF  THE  ESKIMO. 


By  Otis  T.  Mason. 


The  apparatus  described  in  this  paper  finds  its  modern  representative 
in  the  saddlers  knife,  the  shoemaker's  knife,  the  tailor's  shears,  the 
butcher's  knife,  the  fishmonger's  knife,  and  the  kitchen  knife.  A  cu- 
rious survival  of  form  with  change  of  function  is  the  common  kitchen 
^'  chopping  knife,"  which  woman  may  be  said  to  have  held  in  her  pos- 
session since  the  birth  of  invention.  This  little  instrument  that  has  ever 
attended  the  march  of  civilization  is  called  "  ulu,"  or  "  ooloo,"  by  the 
Eskimo,  or  more  commonly  the  ^'  woman's  knife." 

It  is  well  to  recall  in  this  connection  that  in  savagery  the  peaceful 
arts,  such  as  housemaking,  furnishing,  tailoring,  butchering,  gleaning, 
milling,  cooking,  spinning,  netting,  weaving,  and  the  like,  belong  to 
women.  Many  of  the  stone  implements  and  pottery  vessels  recovered 
from  the  mounds  and  graves  are  found  with  skeletons  of  females.  In 
the  study  of  culture,  therefore,  the  work  of  women  can  not  be  over- 
looked. 

The  motive  for  bringing  together  this  series  of  objects,  however,  is  to 
show  how,  by  means  of  a  very  simple  form  or  invention,  some  of  the 
most  difficult  problems  of  anthropology  may  be  discussed.  They  will  be 
taken  up  in  the  following  order : 

(1)  Among  the  same  race  or  stock,  and  in  the  same  period,  there  are 
varieties  of  form,  structure,  and  decoration,  peculiar  to  separate  culture 
areas. 

(2)  Upon  the  simplest  as  upon  the  most  complicated  appliance  of 
human  activity  the  earth  and  its  productions  leave  unmistakable  im- 
pressions. 

(3)  The  coarseness  or  refinement  of  a  tribe  or  location  is  revealed  in 
the  tools  of  the  commonest  occupation. 

(4)  The  arts  and  apparatus  of  savagery  are  continued  into  civilization, 
and  with  change  of  name  or  function  retain  some  of  their  original  form. 

There  are  a  great  many  examples  of  the  IJlu  in  the  National  Museum, 
and  there  are  thousands  of  pieces  of  slate,  shale,  quartzite,  and  other 
stone  which  correspond  exactly  with  the  blades  of  the  Eskimo  woman's 
knife.  These  have  been  gathered  from  village  sites,  shell  heaps,  the 
surface  of  the  soil,  from  graves,  mounds,  and  Indian  camps  in  countless 
numbers.    This  need  surprise  no  one  who  reflects  that  every  woman 
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iudispensable  implements.  To  conceive  of  a  savage  withoat  a  knife  is 
to  conceive  of  man  before  he  held  the  simplest  invention  in  his  hand 
with  which  to  help  himself. 

The  simplest  form  of  knife  is  a  flake  or  spall  of  flinty  or  glassy  ma- 
terial knocked  from  a  stone  or  a  core  so  as  to  preserve  a  cutting  edge. 
A  few  knives  from  Point  Barrow  are  of  this  very  primitive  character, 
but  these  really  are  not  within  the  class  here  described ;  the  ulu  as  it 
nowadays  exists  is  a  complex  affair,  consisting  of  a  blade  and  a  handle 
or  giip  with  or  without  some  form  of  lashing.  The  blade  is  either  a 
thin  piece  of  slate  ground  to  au  edge,  a  bitof  cherty  or  flinty  rock  chipped 
to  an  edge,  a  scrap  of  steel  or  iron  from  wrecks  of  whaliug  vessels,  or 
good  blades  made  and  sold  to  the  Eskimo  by  traders  who  visit  their 
country  (PI.  Lii  to  lxxii). 

The  handle  of  this  common  implement  varies  greatly  in  material, 
form,  and  finish.  In  form  alone  the  specimens  from  each  typical  area 
are  unique.  So  mucli  so  that  one  who  has  handled  a  great  many  of  them 
finds  no  difficulty  in  relegating  a  stray  example  to  its  proper  compan- 
ionships. 

In  the  matter  of  attaching  the  blade  to  the  handle  or  grip  the  Eski- 
mo's mother  wit  has  not  deserted  her.  Many  of  the  blades  are  tightly 
fitted  into  a  socket  or  groove  of  the  handle.  Boas,  who  lived  among 
the  Cumberland  Gulf  Eskimo,  tells  us  that  glue  is  made  of  a  mixture 
of  seal's  blood,  a  kind  of  clay,  and  dog's  hair  (Rep.  Bur.  Ethnol.,  vi, 
520). 

Among  the  western  Eskimo  it  is  quite  common  to  cut  a  hole  through 
the  blade  and  the  handle  and  to  fasten  the  two  together  by  a  sewing  or 
lashing  of  rawhide,  whalebone,  pine  root,  or  sinew  cord.  There  is  one 
specimen  with  a  grip  of  a  still  more  primitive  character.  The  solid  han- 
dle is  replaced  by  a  basketwork  of  spruce  root  woven  around  the  thick 
upi)er  portion  of  the  blade  (PI.  LXi,  fig.  1.)  Arch jeologists  are  especially 
asked  to  note  this  device,  explaining  how  a  grip  may  be  provided  by 
ingenious  savages  even  when  a  mortise  is  impracticable. 

In  this  chapter,  as  in  others  devoted  to  the  Eskimo,  it  is  found  con- 
venient to  divide  the  American  Hyperborean  region  into  the  following 
culture  areas:  Labrador  and  Ungava  (PI.  lv,  Fig.  3) ;  Greenland  (PI. 
LII,  Liii,  Liv,  Fig.  1) ;  Baffin  Land  (PI.  Liv,  Figs.  2  and  3,  PI.  LV,  Figs. 
1  and  2);  Mackenzie  River  District  (PI.  lvi  and  PI.  LVii,  Fig.  1); 
Point  Barrow  (PI.  LVii,  Figs.  2  and  3,  PI.  lviii,  PI.  Lix) ;  Kotzebue 
Sound  (PI.  LX  and  LXi,  Figs.  1  and  2);  Sledge  Island,  St.  Lawrence 
Island,  and  Asiatic  side  (PL  lxi.  Fig.  3,  PI.  lxii,  Figs.  1  and  2;  Nor- 
ton Sound  and  Yukon  District  (PI.  lxii.  Fig.  3,  PI.  lxiii,  lxiv,  lxv, 
Lxvi)  5  Nunivak  Island  and  mainland,  and  Kuskokvim  mouth  (PI.  lxvii 
Figs.  2  and  3) ;  Bristol  Bay,  Peninsula  of  Alaska,  Kadiak  and  vicinity 
(PI.  Lxviii  to  Lxxi,  Figs.  1  and  2) ;  Indians  of  Southeast  Alaska  (PL 
Lxxi,  Fig.  3,  PI.  Lxxii.)  Some  of  these  are  further  divided  by  types 
and  forms  of  objects. 
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II.— REGIONAL  INFLUENCES. 

It  is  too  well  known  to  be  argaed  that  there  are  certain  great  cul- 
ture areas  on  the  earth,  where  man  himself  and  all  that  he  creates 
are  fitted  to  natural  conditions  distinct  enough  to  give  form  and  color 
to  everything.  The  Eskimo  land  is  one  of  these  culture  areas.  It  may 
have  escaped  observation,  however,  that  in  these  limits  there  are  often 
subdivisions  or  sub-areas  which  impress  a  still  more  definite  and  distinct 
mark  on  man  and  his  civilization. 

The  woman's  knife  is  found  throughout  the  Eskimo  region,  from  Lab- 
rador to  Kadiak.  Some  portions  of  this  hyperborean  strip  have  long  been 
under  the  infiuence  of  the  missionary,  the  trader,  and  the  fisherman, 
and  their  part  in  determining  the  structure  of  the  ulu  will  soon  be  made 
to  appear.  But  thealternation  of  slate  and  chert  in  the  blade  is  governed 
by  natural  conditions,  the  abundance  of  the  material  in  the  vicinity.  A 
possibility  of  traffic  must  always  be  allowed  for ;  but  in  a  large  number 
of  implements  of  this  kind,  if  they  were  classed  by  the  material  of  the 
blade,  the  localities  would  not  be  very  badly  mixed.  But,  failing  in 
this,  the  handle  or  grip  comes  to  the  help  of  the  student.  If  this  be 
made  of  antler  we  are  somewhere  within  the  limits  of  the  moose  or  the 
reindeer,  in  the  Hudson  Bay  region  some  of  the  handles  are  of  musk- 
ox  horn,  a  thing  possible  in  great  numbers  only  where  this  creature 
abounds.  And,  vice  versa,  the  presence  of  the  musk  ox  may  be  based 
upon  the  occurrence  of  implements  made  of  the  horn.  Walrus-ivory 
handles  not  only  indicate  the  presence  of  the  walrus  at  any  given  point, 
but  in  a  great  collection  like  that  in  the  National  Museum,  the  abun- 
dance and  accessibility  of  the  walrus  are  indicated  by  the  diil'usion  of  the 
specimens.  A  great  many  handles  of  wood  in  the  south  of  Alaska  speak 
with  sufficient  clearness  of  the  fact  that  this  material  is  more  abundant 
in  some  localities  than  in  others. 

III.— DEGREES  OF  REFINEMENT. 

The  Eskimo  furnish  the  best  of  all  the  remaining  uncivilized  areas 
for  the  examination  of  the  grade  and  kind  of  civilization  possessed  by 
any  people  as  indicated  by  their  arts.  Some  of  the  ulus  in  the  National 
Museum  ivre  as  coarse  as  savagery  could  make  them  ;  others  are  very 
beautiful.  Indeed  the  same  locality  furnishes  both  and  intervening 
kinds,  due,  without  doubt,  to  individual  ability  or  personality.  But 
some  areas  furnish  only  coarse  work,  while  others  supply  the  most 
beautiful.  The  problem  is  a  complex  one,  and  must  be  studied  with 
caution.  White  influence  has  crept  in  to  embarrass  the  question,  giving 
the  following  classes  of  results  : 

(1)  Knives  made  out  and  out  by  white  men  and  sold  to  the  Eskimo, 
havmg  bhides  of  steel  riveted  into  handles  of  antler  cut  by  machinery. 

(2)  Specimens  made  apparently  partly  by  the  ship's  blacksmith  and 
partly  by  the  native,  a  kind  of  joint  production. 
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(3)  Specimens  made  from  iron,  wood,  and  other  materials  gathered  -^ 
from  wrecks.    The  art  iu  this  case  is  more  decidedly  native  than  it  is 

in  Nos.  1  and  2. 

(4)  Specimens  made  of  native  material,  bat  the  carving  on  the 
handles  was  done  with  iron  or  steel  blades)  set  in  native  handles.    This 

form  of  ulus  marks  a  very  peculiar  phase  of  contact  between  savagery  j 

and  civilization,  worthy  of  careful  study  by  all  technologists  and  arch- 
sBologists.  To  be  more  explicit,  when  the  voyageurs  and  explorers 
entered  the  fur-producing  sections  of  our  continent  in  the  sixteenth 
century,  they  made  no  attempt  to  change  a  single  industry  or  social 
structure  of  the  aborigines.  They  only  sought  to  profit  by  their  native 
arts,  and  in  order  to  do  so  simply  removed  the  stone  arrow  point  to 
substitute  one  of  hoop-iron,  or  replaced  the  bow  by  a  better  implement, 
the  rifle.  If  at  the  same  time  the  traders  brought  steel-bladed  pocket 
knives,  steel  flies,  and  a  few  other  primitive  tools,  and  if  at  this  period 
the  natives  were  still  building  mounds  and  carving  stone,  then  we 
could  easily  account  for  the  more  reflned  pipes  and  other  artefacts 
which  seem  to  point  to  a  knowledge  of  steel,  without  recourse  to  the 
suspicion  of  fraudulent  manufacture.  At  any  rate,  the  art  of  ivory 
carving  bloomed  out  among  the  Eskimo  on  the  acquisition  of  steel 
carving  tools.  The  Russian  fur  traders  and  the  Hudson  Bay  factors 
have  been  always  careful  to  preserve  the  native  in  his  simplicity  and 
to  break  up  his  manner  of  living  as  little  as  possible.  When  this 
golden  mean  was  transcended  the  native  art  began  to  decay.  The 
most  intelligent  and  skillful  were  won  over  to  the  higher  arts  of  the 
cultured  races  and  the  older  arts  were  left  to  languish  in  the  suburbs 
even  of  barbarism. 

(5)  Specimens  entirely  native  in  material  and  workmanship.  These 
are  the  rare  specimens,  frequently  old,  mostly  from  out  of  the  way 
places  and  not  of  the  highest  flnish.  The  limitations  are  those  incident 
to  the  poorer  tools  of  savagery.  They  have  blades  of  polished  slate 
or  chipped  stone;  handles  of  wood,  bone,  ivory  or  antler;  glue  of 
native  manufacture  or  lashing  of  spruce  root,  rawhide,  or  sinew. 

IV.-SURVIVAL8. 

The  nlu  is  found  in  civilization  under  two  well-known  forms,  the 
saddler's  knife  and  the  kitchen  knife. 

The  saddler's  knife  may  be  seen  in  the  hands  of  a  workman  on  the 
Epyptian  monuments  (PI,  Lii,  Fig.  1),  showing  that  very  early  in  the  his- 
tory of  industry,  just  as  soon  as  a  sufficient  nUmber  of  men  could  be  re- 
lieved from  the  function  of  weapon  bearing,  they  little  by  little  assumed 
some  of  the  more  masculine  of  woman's  occupations.  It  is  just  as  if  the 
woman  of  an  advancing  people  had  taught  the  man  to  work  in  leather 
and  had  then  passed  over  to  him  the  apparatus  of  the  craft.  It  is 
worthy  of  notice  that  the  shoemaker  has  repudiated  the  ulu  form  and 
the  cutting  from  him  and  has  adopted  the  common  knife.    The  saddle^: 
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per|)etuates  for  cutting  leather  an  implement  designed  to  be  used  with 
skins  from  which  the  hair  has  not  been  removed. 

The  kitchen  chopper  represents  a  very  different  conception,  no  less 
than  the  continuation  of  a  structure  with  great  modification  of  func- 
tion. It  is  still  the  woman's  knife  deprived  of  nearly  all  its  ancient 
and  primitive  offices,  consigned  to  a  single  one  which  it  scarcely  had  at 
the  beginning.  From  this  we  are  led  to  the  reflection  that  it  is  easier 
to  change  the  culture  of  women  than  the  culture  of  men.  Civilization 
lifts  up  savagery  almost  exclusively  through  women.  Men  go  down  in 
the  struggle,  can  not  learn  occupations  diametrically  opposite  to  those 
they  have  been  pursuing,  and  occupations  which  through  generations 
they  have  considered  degrading. 

LIST  OF  SPECIMENS  ON  WHICH  THIS  INVESTIGATION  WAS  BASED. 

From  the  foundation  of  the  National  Museum  many  friends  have 
brought  specimens  from  the  Eskimo  region.  The  obligations  of  every 
student  are  due  and  can  not  be  too  emphatically  expressed  to  Fenckuer, 
Bessels,  Turner,  Kumlien,  MUntzer,  Boas,  Hall,  McFarlane,  Boss,  Ken- 
nicott,  Bay,  Murdoch,  Uereudeeu,  Stoney,  Baker,  Dall,  Elliott,  Nelson, 
Applegate,  Johnson,  Fisher,  McLean,  Swan,  and  others  not  now  re- 
called. The  Alaska  Gommercial  Company  has  lost  no  opportunity  to 
help  in  the  matter  and  has  gathered  on  the  west  coast  one  of  the  best 
series  of  Eskimo  objects  in  the  world.  The  accompanying  list  does  not 
include  every  specimen  in  the  museum ;  it  embraces  only  those  on  which 
this  investigation  was  based. 


MoR-Cat 
No. 

Locality. 

By  whom  col- 
looted. 

Mns.Cat 
No. 

Locality. 

By  whom  ool- 
Icctod. 

1030 

AndcTdon  River.. 

McFarUne. 

38255 

L.  Yukon  River. . . 

Nelson. 

2272 

....do 

no. 

Do. 

88366 
43432 

Newlukh 

St.  Michaels 

Do. 

58l3  (410) 

McKensio.  Ander- 

Do. 

son  River. 

43866 

Unalakleet 

Do. 

7419 

Fort  Anderson — 

Do. 

43950 

Nubviakchuliak.. 

Do. 

10215  dl) 

Repulse  Bay 

HalL 

44180 

Cape  Darby 

Do. 

20614 

Kootznoo  Indians 

Swan. 

44598 

Cape  Nome 

Do. 

21353 

Norton  Island 

Turner. 

45489 

St.  Michaels 

Do. 

34365 

...do 

Do. 
L.M.  Turner. 

46256 
48257 

Plover  Bay 

Nunivak 

DalL 

24395 

St  Michaels 

Nelson. 

24378 

....do 

Turner. 

48823 

Rasb.  Yukon 

Do. 

20V73 

Cumberland  Gnlf 
...do 

W.  A.  Mintzer. 

(7168) 
48841 

....do 

Do. 

33028 

St.  Michaels 

Nelson. 

(7168) 
^8831 

55916 

56916 

55918 

55018 

55918 

56660 

63765 

....do 

Do. 

33744 

do  J 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bristol  Bay 

....do 

33745 

St.  Michaels 

Norton  Sonnd..... 

Kongigre 

Agiakchagulak  .. 

McKay. 
Da 

33760 

....do 

Do. 

36316 

....do 

Do. 

37327 
37744 
37960 
»129 

....do 

Do. 

Kongig 

Ifagamnt 

Nulokh 

Point  Harrow 

Hotham  Inlet... 

Ray. 
^  NeUon. 
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Mas.  Cat. 
No. 


63766 
63916 
63910 
72510 
72511 
74362 
7549G 
75497 
75107 
76676 
88678 
88772 
89594 
89C45-4G 
89075 
89677 
80684 


Locality. 


Hotbam  Tnlet 

Grvenland 

...do 

Kadlak 

Kadiak  (?)  Orlova 

Sitka 

Kotzebuulsbnd. 

...do 

...do 

Capo  Liabiirno  . . 

Point  Barrow.... 

British  Columbia 

PoiDt  Barrow  . . . 
....do 

...do 

....do 

Poiiit  Barrow 


By  whom  col- 
lected. 


Nelson. 
Finuker. 

Do. 
Fisher. 

Do. 
McLean. 
Stoney. 

Do. 

Do. 
H.  D.  Woolfe. 

Swan. 
Ray. 

Do. 

Do. 

Do. 

Do. 


Mus.  Cat 
No. 


89685 
89687 


89680 


90259 
90409 
90410 
90412 
127008 

127043 
127382 
127389 
127725 
127735 
130617 


Locality. 


Point  Barrow 

...do 

...do 

...do 

lo 

UngaTA 

Bristol  Bay 

Kodiak 

...do 

St.  Lawrence  Isl- 
and. 

Smith  Island 

TogiaklUvor 

Igoshek  Ki^er — 
Fort  Wrangel .... 

Ugashk 

Kuskokvim  River 


By  whom  col- 
lected. 


> 


Kay. 

Do. 

Do. 

Do. 

Do. 
Turner. 
Fisher. 
Do. 
Do. 
Nelson. 

Dr.  £.  BesseU. 
Applegate. 

Do. 
Fiahcr. 

Do. 
C.  Adler. 


EXPLANATION     OF    PLATE     Lll. 
Egyptian  Leather-worker,  and  East  Greenland  ulus. 

Fig.  1.  An  Egyptian  leather- worker  using  the  "  saddler's  knife"  or  saddler*8  ulu. 
From  Wilkinson. 

Figs.  2, 3,  and  4.  East  Greenland  form  of  ulu,  from'  Holm's  Ethnographic  Sketch, 
PI.  XIX,  to  be  compared  with  Mackenzie  River  tyi)e,  PL  V  of  this 
paper.     Both  show  contact  with  European  whalers  and  fur  traders. 
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EXPLANATION     OF     PLATE     LIU. 
Greenland  ulus,  or  Woman's  Knives. 

Fig.  1.  Ulu  from  East  Greenland,  to  be  compared  with  PL  III  and  IV  of  this 
work.    From  Holm's  Ethnographic  Sketch,  PL  XIX. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron  m  form  of  the  bottom  of  a  bell,  in- 
serted in  a  groove  of  the  walrus  ivory  handle.  The  latter  is  in  two  pieces 
sewed  together  with  sinew  thread,  its  upper  portion  projecting  at  the  ends. 
Width  of  blade  3  inches. 

Cat.  No.  127043,  U.  S.  N.  M.    Eskimo  of  Smith  Sound,  Greenland.  Gift  of  Governor 
Fencker. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  iron  in  form  of  a  vertical  segment  of  a 
bell,  inserted  in  a  groove  of  the  decayed  ivory  handla  Handle,  If  inches  ; 
blade.  If  inches. 

Cat.  No.  63919.  U.  S.  N.  Id.    Eskimo  of  Uperaavik.  Greenland,  1882.   Gift  of  Governor 
Fencker. 
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Plate  LIII. 


Greenland  Ulus,  or  Woman's  Knives. 


EXPLANATION    OF    PLATE    LIV. 
Ulus,  or  WOMAN'S  Knives,  of  Cumberland  Gulf. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron  in  form  of  a  segment  of  a  circle, 
with  a  slender  stem  inserted  in  a  spindle -form  handle  of  ivory.  Blade, 
5  inches ;  stem,  2|  inches. 

Cat.  No.  63916.  U.  S.  N.  M.    Upemavik,  Greenland,  1882.  Gift  of  Governor  Fencker. 

Fig.  2.  Woman, s  Knife  (ulu).  Blade  slightly  crescent-shaped,  riveted  to  the  iron 
stem  one  side  by  means  of  three  iron  rivets.  The  grip  is  of  oak,  probably 
from  a  whale  ship.  The  smithing  is  very  rude.  Length  of  blade,  5| 
inches. 

Cat.  No.  21»73,  U.  S.  N.  M.    Eskimo  of  Cumberland  Gulf,  1876.    Collected  by  Lieut. 
W.  T.  Mintzer. 

Fig.  3.  Woman's  Knife  (ulu).     Blade  of  iron,  slender,  the  two  ends  resembling 

bowie-knife  points.     This  is  riveted  to  a  plate  of  iron  serving  as  a  stem 

driven  through  a  handle  of  oak.     Rude  smithing  characteristic  of  this 

area.     Length  of  blade,  4^^  inches. 

Cat.  No.  29973  (a\  U.S.  N.  M.    Eskimo  of  Cumberland  Gulf.    Collected  by  Ueut. 
W.  T.  Mintzer. 
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Plate  LIV. 


Ulus,  or  WOMAN'S  Knives,  of  Cumberland  Gulf. 


EXPLANATION     OF     PLATE     LV. 

Ulus,  or  WOMAN'S  Knives,  from  Northeast  Canada. 

Fig,  1.  Woman's  Knife  (ulu).  Blade  bell-siiaped,  riveted  into  a  deep  groove  of 
the  ivory  base  of  the  handle.  Tlie  handle  consists  of  three  parte,  the 
grip  of  musk-ox  horn,  the  stem  of  antler  inserted  into  the  grip  and  sewed 
with  sinew  thread  to  the  blade  piece.  Length  of  knife,  4i  inches. 
Cat.  No.  10411,  U.  S.  N.  M.  Pelly  Bay,  1871.  CoUected  by  Capt.  C.  F.  Hall. 
Pig.  2.  Woman's  Kotfe  (ulu).  Blade  of  iron,  fan-shaped,  riveted  to  the  iron  stem 
on  one  side  with  four  copper  and  one  iron  rivets.  Upper  end  of  stem 
driven  into  a  grip  of  musk-ox  horn.  A  very  graceful  piece,  the  sides  of 
the  blade  were  roughly  cut  with  a  cold  chisel  or  file,  perhaps  by  a  whaling 
ship's  carpenter.    Length,  4  inches. 

Cat.  No.  10215,  U.  8.  N.  M.  Igloolik  Eskimo,  1871.    Collected  by  Capt.  C.  F.  HaU. 
Fig.  8.  Woman's  Knife  (ulu).    Blade  crescent-shaped,  fastened  in  the  stem  of  the 
handle  of  antler  by  an  iron  rivet.     The  grip  of  the  handle  resembles 
closely  the  shape  of  the  blade.     Width  of  blade,  2^  inches. 

Cat.  No.  90259,  U.S.  N.  M.     Eskimo  of  Ungava,  Canada,  1884.    Collected  by  Lucien 
M.  Turner. 
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Plate  LV. 


Ulus,  or  WOMAN'S  Knives,  from  Northeast  Canada. 
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EXPLANATION    OF     PLATE    LVI. 

Ulus,  or  WOMAN'S  Knives,  from  Mackenzie  District- 

Fig.  1.  Woman's  Knife  (ulu).  Blado  of  iron,  bell-shapeil,  the  upi)er  margin 
riveted  to  two  stems  of  antler,  the  latter  passing  through  mortises  in  the 
handle  or  grip.  The  specimen  copies  very  closely  the  modern  chopper 
knife.     Width  of  blade,  4^  inclies. 

Cat.  No.  ^J72,  U.  S.  N.  M.     Eskimo  of  Aiulersou  River,  N.  W.  Cauada.     Gift  of  R. 

McFarlane. 

Fig.  2.  Woman's  Knife  (ulu).     Blade  of  iron,  traix?zoidal,  fastened  by  means  of 

two  copi^er  rivets  into  a  handle  of  walrus  ivory.     The  handle  is  pierceii 

by  a  double  row  of  holes  on  its  upper  margin  for  a  lacing  of  whalebone. 

Width  of  blade,  5^  inches. 

Cat.  No.  7419,  U.  S.  N.  M.  Eskimo  of  Fort  Anderson.  Gift  of  R.  McFarlane. 
Fig.  8.  Woman's  Knife  (ulu).  Blade  of  sheet  iron,  inserted  without  rivets  into  a 
slit  in  the  handle  of  walrus  ivory.  The  latter  is  excavated  on  both  sides 
to  fit  the  hand,  and  ornamented  with  whalebone  placed  through  i^rf ora- 
tions in  the  upper  border  with  slight  variations.  Nos.  5818  and  7419  are 
of  similar  style.     Width  of  blade,  5  inches. 

Cat.  No.  Ul.30,  U.  S.  N.  M.    Eskimo  of  Fort  Anderson,  N.  W.  Canada,  18G4.    Gift  of  R. 
McFarlane. 
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Plate  LVI. 


ULUS,  OR  WOMAN'S  KNIVES,  FROM   MACKENZIE   DISTRICT. 


EXPLANATION     OF    PLATE     LVII. 

Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron,  trapezoidal  in  shape,  inserted  in  a 
groove  in  a  handle  of  walrus  ivory,  the  upper  borders  of  which  are  ixr- 
f orated  and  adorned  with  lacing  of  whalebone.  A  double  cone  i>erf ora- 
tion serves  for  suspension  strings.     Width  of  blade,  3  inches. 

Cat.  No.  5813,  U.  S.  N.  M.    Eskimo  of  the  mouth  of  Mackenzie  River.    Gift  of  R. 
McFarlane. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  drab  slate,  set  in  groove  of  walrus  ivon- 
handle.  There  are  five  ornaments  on  each  side  of  the  latter,  made  each 
of  a  dot  and  two  concentric  rings.     Width  of  blade,  3  inches. 

Cat.  No.  89(>87,  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,  1884.     Collected  by 
Capt.  P.  H.  Ray,  U.  S.  A. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  drab  slate,  in  a  handle  of  antler.  The 
handle  consists  of  two  sejiarate  pieces  lashed  together  and  held  to 
the  blade  by  the  sinew  passing  through  the  hole  in  the  upper  margin. 
Width  of  blade,  3  inches. 

Cat.  No.  89688.  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,  1884.    Collected  by 
Capt.  P.  H.  Ray,  U.  S.  A. 
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Plate  LVII. 


Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 


EXPLANATION     OF    PLATE     LVIII. 

Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  hornstone,  leaf-shaj^ed  in  outline  except- 
ing tliat  uix)n  one  margin  an  angular  projection  extends  upward  for  a 
tang  driven  into  the  end  of  a  bit  of  antler  which  serves  for  a  grip.  Ck>n- 
trary  to  the  usual  method,  the  tang  is  driven  into  the  grain  of  the  antler 
at  the  end.     Width  of  blade,  3  inches. 

C:at.  No.  89600,  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,  18&J.    Collected  by 
Capt.  P.  H.Ray,  U.S.  A. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  drab  slate,  irregularly  triangular,  driven 
into  agr(X)ve  of  a  bit  of  antler.  The  mending  of  the  handle  by  means  of 
sinew  lashing  is  noteworthy.     Width  of  blade,  3  inches. 

Cat.  No.  89689,  U.  S.  K.  M     Eskimo  of  Point  Barrow,  Alaska,  IWU.    Collected  by 
Capt.  P.  H.  Ray,  U.S.  A. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  slate,  an  irregular  triangle  inserted  into 
a  cut  in  a  handle  of  lx)ne,  which  is  carved  into  the  shajie  of  a  fish's  tail, 
hetenxjercal.     Length,  5^  inches. 

Cat.  No.8»)77,  U.  S.  N.  M.     Eskimo  of  Point  Barrow,  Alaska,  1884.    Collected  by 
Capt.  P.  H.  Ray.  U.  S.  A. 
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Plate  LVIII. 


Ulus,  or  WOMAN'S  Knives,  from  Northern  Alaska. 


EXPLANATION    OF    PLATE    LIX. 

Ulus  or  WOMAN'S  Knives,  from  Northern  Alaska. 

Fig.  L  Woman's  Knife  (ULU).  Blade  of  slate,  somewhat  cleaver-shaped  and  jjointed. 
The  tang  at  the  end  of  tlie  blade  is  a  pamllelograin  inserted  in  a  deep 
cut  in  the  handle  of  whale  rib.  A  lashing  of  rawhide  holds  the  blade  in 
place,  which  also  ha^  a  lyack'mg  of  skin.     Length,  9  inches. 

Cat.  No.  8»5W,  U.  S.  N.  M.    Eskimo  of  Point  Barrow,  Alaska,   1H84.    Collected  by 
Capt.  P.  H.  Ray,U.S.  A. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  groove  of  a  handle  of  l)one, 
one  side  split  off,  to  which  the  handle  is  fastened  by  a  lashing  of  rawhide 
jiassing  through  a  i^erforation  in  each.  A  larger  hole  receives  a  string 
for  8Usi)eu8ion.     Length  of  handle,  4f  inches. 

Cat.  No.  WH5H4,  U.  S.  N.  M.    Eskimo  of  Point  Barrow.  Alaska,  18W. 

Fig.  3.  Woman's  Knife  (ULU).  Blade  of  pectolite,  long  and  slender,  showing  on 
the  straight  back  the  double  saw-cut  by  which  the  material  was  separated. 
Handle  wanting.     Length.  7i^  inches. 

Cat.  No.  566(30,  U.  S.  N.  M.     E.skimo  of  Point  Barrow,  Alaska,  1884.    Collected  bv 
Capt.  P.  H.  Ray,  U.  S.  A. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  pectolite.  the  special  form  of  jades  in 
this  region.     Handle  wanting.    Length.  441  inches. 

Cat.  No.  H1K575,  U.  S.  N.  M.     Kskimo  of  Point   Harrow,  Alaska,  1884.     Collected  by 
Capt.  P.  H.  Ray,  U.  S.  A. 
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ULUS,  OR  WOMAN'S  KNIVES,  FROM  NORTHERN   ALASKA. 


EXPLANATION     OF    PLATE    LX. 

Ulus,  or  Woman's  Knives,  from  Kotzebue  Sound. 

Fig.  1.    Woman's  Knife  (ulu).    Blade  of  iron,  quadrant-shaped,  innerted  firmly 
into  a  short  handle  or  grip  of  musk-ox  liom.    Width  of  blade,  5}  inches. 

Cat.  No.  75496,  U.  S.  N.  M.    Eskimo  of  Kotzebue  Sound,  1884.    Collected  by  Lieut 
G.  M.  Stoney,  U.  S.  N. 

Fig.  2.  Woman's  Knife  (ulu).    Blade  of  homstone,  fan-shaped.    Handle  wanting. 
Width,  8i  inches. 

Cat.  No.  75497,  U.  S.  N.  M.     Eskimo  of  Kotzebue  Sound,  1884.    CoUected  by  Lieut 
G.  M.  Stoney,  U.  S.  N. 

Fig.  3.  Woman's  Knife  (ulu).    Blade  of  jadeite,  thin  and  highly  polished,  set  in  a 
pine  handle,  which  is  altogether  modem.    Length,  6^  inches. 

Cat.  No.  76676,  U.S.  N  M.     Eskimo  of  Cape  Lisburne,  Alaska.    CoUected  by  H.  D. 
Woolfe. 
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Plate  LX. 


Ulus,  or  Woman's  Knives,  from  Kotzebue  Sound. 


EXPLANATION    OF    PLATE     LXI. 
Ulus,  or  WOMAN'S  Knives,  from  Hotham  Inlet  and  Cape  Nome. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  horastone,  leaf -shaped,  with  a  projec- 
tion from  one  margin.  The  handle  is  of  the  most  primitive  character^ 
being  formed  of  osier,  wrapped  backward  and  forward  longitudinally 
and  held  firmly  in  place  by  cross  twining  and  weaving  of  the  same 
material.    The  interstices  are  filled  with  fish  scales.     Length,  8|  inches. 

Cat.  No.  6»765,  U.  S.  N.  M.    Etikimo  of  Hotham  Inlet,  Alaska.    CoUectecl  by  Lieut  ti. 
M.  Stoney,  U.  S.  N. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  chert  or  flint  material,  inserted  in  a  han- 
dle of  wood.  On  the  upper  margin  of  the  latter  at  either  comer  are  three 
cross  gashes  or  grooves. 

Cat.  No.  G3766.  U.  S.  N.  M.    Eskimo  of  Hotham  Inlet,  Alaska.    Collected  by  Lieut.  (2. 
M.  Stoney,  U.  S.  N. 

Fig.  8.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory  abruptly  wedge-shaped, 
like  the  kernel  of  a  Brazil  nut.  Ornament,  groove,  and  herring  bone  on 
top,  lines  and  alternating  tooth-shaped  cuts  on  the  side,  with  five  scratch^ 
resembling  inverted  trees.     Pocket  groove  for  blade.     Length,  2i  inches. 

Cat.  No.  44506,  U.  S.  N.  M.  Eskimo  of  Cape  Nome,  Alaska,  1880.  CoUected  by  E.  W. 
Nelson. 
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Plate  LXI. 


Ulus,  or  WOMAN'S  Knives,  from  Hotham  Inlet  and  Cape  Nome. 


EXPLANATION    OF    PLATE    LXII. 

Ulus,  or  WOMAN'S  Knives,  from  Plover  Bay.  St.  Lawrence  Island,  and  Norton  Sound 

Fig.  1,  Woman's  Knife  (ulu).  Blade  of  iron,  rectangular,  inserted  into  a  pocket 
groove  in  the  handle  of  antler,  much  weathered  Almost  identical  with 
specimen  from  St.  Lawrence  Island.     Length  of  handle,  8  inches. 

Cat.  No.  46856,  U.  8.  N.  M.    Eskimo  of  Plover  Bay,  Eastern  Siberia.    CoUected  by  W. 
H.  DaU. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  evidently  not  designed  for  the 
handle,  set  in  a  pocket  groove  twice  too  long  for  it.  Handle  of  walrus 
ivory,  wedge-shaped,  wider  in  the  middle.     Length  of  handle,  4^  inches. 

Cat.  No.  127006,  U.  S.  N.  M.    Eskimo  of  St.  Lawrence  Island,  1880.    CoUected  by  £. 
W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  slate,  very  large,  inserted  in  a  small 
grooved  piece  of  ivory  and  held  in  place  by  a  packing  of  rawhide.  Width 
of  blade,  8  inches. 

Cat.  No.  34363,  U.  S.  N.  M.   Malemut  Eskimo  of  Norton  Somid,  Alaska.   CoUected  by 
Lucien  M.  Turner. 
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Ulus,  or  WOMAN'S  Knives,  from  Plover  Bay,  St.  Lawrence  Island,  and  Norton  Sound. 


EXPLANATION     OF    PLATE    LXIII. 

Ulus,  or  Woman'8  Knives,  from  Norton  Sound 

Tig,  1.  Woma.n'8  Knife  (ulu).  Blade  of  iron,  a  truncated  circular  segment  in- 
serted in  a  groove  in  a  handle  of  walru?*  ivory.  The  ornament  around 
the  border  by  alternation  of  points  gives  a  funiculate  effect.  The  hatch- 
ing is  poorly  done.     Blade  Sf  inches. 

Cat.  No.  88745,  U.  S.  N.  M.    UnaliKmut  Eskimo  of  St.  Michaels.  Alaslca.    Collected 
by  E.  W.  Nelson. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  dark  slate,  set  in  groove  of  wooden  han- 
dle, the  latter  perforated  for  suspension.  This  specimen  has  never  been 
used.    Length  of  blade,  5^  inches. 

Cat.  No.  48482,  U.  S.  N.  M.    Unallgmut  Eskimo,  St.  Michaels.  Alaska.    Collected  by 
E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  slate,  unsymmetrically  bell-shaped,  in- 
serted in  a  grooved  handle  of  soft  wood.    Width  of  blade,  3i  inches. 

Cat.  No.  83744,  U.  S.  N.  M.    UnaUgmut  Eskimo  of  St.  Michaels,  Alaska.    CoUected 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  iron,  inserted  in  a  groove  of  the  walrus 
ivory  handle.  The  latter  is  beautifully  colored  by  use  and  cut  out  in 
graceful  curves,  so  as  to  combine  perfectly  lightness  and  strength.  Width 
of  blade,  8^  inches. 

Cat.  No.  24.368.  U.  S.  N.  M.     Unaligmut  Eskimo  of  St.  Michaels.  Alaska,  1878.    Col- 
lected by  Lucien  M.  Turner. 

-Fig.  5.  WoBfAN's  Knife  (ulu).  Blade  of  iron,  usual  form,  inserted  into  the  groove 
of  the  handle  of  walrus  ivory.  The  handle  is  in  shape  of  an  orange  seg- 
ment.   A  diminutive  specimen.     Blade  2,^  inches  wide. 

Cat.  No.  4:«66,  U.  S.  N.  M.    Unalakleet  Eskimo,  Norton  Sound,  Alaska.    CoUected 
by  E.  W.  Nelson. 
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Plate  LXIII. 


Ulus,  or  WOMAN'S  Knives,  from  Norton  Sound. 


EXPLANATION    OF    PLATE    LXIV. 

ULUSiOR  WOMAN'S  KNIVES,  FROM  NORTON  SoUND  AND  LoWER  YUKON. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  black  slate,  typical  in  form,  curved  edge 
and  straight  back,  inserted  in  the  groove  of  a  clumsy  pine  handle,  and 
held  in  place  by  a  lashing  of  spruce  root  passing  through  the  handle  and 
through  a  hole  rubbed  in  the  blade.    Length  of  blade,  4^  inches. 

Cat.  No.  3i«56,  U.  S.  N.  M.    Ekogmut  Eskimo,  Lower  Yukon.    Collected  by  E.  W. 
Nelson. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  drab  slate,  long,  slender,  and  furnished 
with  a  laiihing-hole,  made  not  by  boring  but  by  the  meeting  of  grooves 
sunk  on  the  two  sides.  This  sort  of  perforation  is  quite  common  in  ulu 
blades  of  slate.     Length,  8  inches. 

Cat.  No.  48831,  U.  S.  N.  M.    Ekojfmut  Eskimo,  Lower  Yukon,  Alaska.    Collected  by 
E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  dark  slate,  in  form  of  circular  segment. 
Its  size  indicates  its  use  for  cutting  fish  and  meat  rather  than  skins. 
Length,  104  inches. 

Cat.  No.  33766,  U.  S.  N.  M.    Malemut  Eskimo  of  Norton  Sound,  Alaska.    Collected 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).    Called  a  meat-knife  in  Mr.  Turner's  catalogue. 

Blade  of  cleaver  shape,  riveted  into  a  very  deep  groove  in  a  handle  of 

antler.   The  latter  projects  from  the  blade  and  has  on  its  under  side  three 

deep  finger  grooves.     Pierced  for  suspension.     Length  of  knife,  8  inchei*. 

Cat.  No.  24365,  U.  S.  N.  M.    Unaligmut  Eskimo,  south  of  Norton  Sound,  Alaska. 
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Ulus,  or  WOMAN'S  Knives,  from  Norton  Sound  and  Lower  Yukon. 


EXPLANATION    OF    PLATE    LXV. 

Ulus  or  WOMAN'S  Knives,  from  Norton  Sound  and  vicinity. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  dark  slate,  shaped  like  a  worn  butcher's 
knife,  and  having  a  tang  an  inch  long.  Figured  to  show  one  mode  of 
attachment.     Length,  5  inches. 

Cat.  No.  48828,  U.  S.  N.  M.    Ekogmut  Eskimo,  Lower  Yukon,  Alaska.    CoUected  by 
E.  W.  Nelson. 

Fig.  2.  Woman's  Knife  (ulu).  Handle  of  antler  with  groove  cut  quite  through 
the  outer  and  the  spongy  portion.     Blade  missmg.     Length,  4  inches. 

Cat.  No.  45489,  U.  B.  N.  M.    UnaUginut  Eskimo,  8t.  Michaels,  Alaska.    CoUected  by 
E.  W.  Nelson. 

Fig  3.  Woman's  Knife  (ULU).  Handle  of  walrus  ivory,  exhibiting  the  finest  finish 
and  the  greatest  economy  of  material.  The  lower  portion  is  thickened 
just  enough  to  hold  the  iron  blade.  The  upi)er  margin  is  expanded  like 
the  l)ack  of  a  razor.  Doubtless  the  piece  was  made  by  an  Eskimo,  but 
the  form  and  finish  are  quite  beyond  his  rude  tools  before  Euroi^ean  con- 
tact.    Length,  3  inches. 

Cat.  No.  48257,  Eskimo  of  Nunivak  Island,  Alaska.    ColIect«<l  by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  wedge-shaped,  rounded 
above,  cut  out  in  a  crescent-shaped  opening,  pocket  groove  for  blade. 
Length,  2^  inches. 

Cat.  No.4aft59,  U.  S.  N.  M.    Eskimo  north  of  Norton  Sound,  1880.    Collected  by  E.  W. 
Nelson. 

Fig.  5.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  plane  surface  on  the  bot- 
tom and  sides  and  rounded  on  the  back.  A  groove  extends  across  the 
middle,  and  at  its  middle  the  handle  is  perforated  for  a  suspension  cord. 
Length,  3  inches. 

Cat.  No.  87744,  U.S.  N.M. 

Fig.  6.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory  with  broad  stem,  like 
Smith's  Sound  si>ecimen,  and  grip  with  two  wings  notched  at  the  ends. 
Length,  21  inches. 

Cat.  No.  44180,  U.  S.  N.  M.    Eskimo  of  Cape  Darby,  Alaska,  1880.  CoUected  by  E.  W. 
Nelson. 
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Plate  LXV. 


ULUS,  OR  WOMAN'S  KNIVES,  FROM  NORTON  SOUND  AND  VICINITY. 


EXPLANATION    OF    PLATE    LXVI. 

ULUS,  OR  WOMAN'S  KNIVES,  FROM   NORTON  SOUND  TO  KUSKOKVIM  RiVER. 

Fig.  1.  Woman's  Knife  (ULU).  Handle  of  walrus  ivory,  with  slit  for  insertion  of 
metal  blade,  without  rivets.  There  is  an  opening  to  form  the  grip,  and  a 
projection  at  one  end  is  in  imitation  of  a  seal's  head.  The  ornamenta- 
tion conswts  of  scratches  and  a  coarsely  cut  gutter.  Blad^  wanting. 
Length,  3^  inches. 

Cat.  No.  38360,  U.  8.  N.  M.    Nuloktolojfainut  Eskimo,  Alaska.    Coll3ct«d  by  E.  W. 
Nelson. 

Fig.  2.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  with  slit  for  insertion  of 
metal  blade,  without  rivets.  The  grip  is  cleverly  formed  by  theelongateil 
body  of  marmot,  the  head  projecting.  Ornamentation,  three  bands 
scratched  on  the  Ixirder  and  five  dots.     Blade  wanting.    Length  4^  inches. 

Cat.  No.  38129,  U.  S.  N.  M.  Nuloktolojfamut  EBkimo,  Alaska.  Collected  by  E.  W. 
Nelson. 
Fig.  3.  Woman's  Knife  (ulu).  Handle  a  delicate  specimen  of  walrus  ivory  in 
form  of  a  sledge,  the  groove  for  the  metal  blade  in  the  curved  portion. 
The  grip  separated  from  the  blade  piece  by  a  long  open  space.  At  the 
end  of  the  handle  is  the  liead  of  a  seal  devouring  a  miniature  wabrus. 
The  dot  and  circle  ornament  is  used.     Length,  4}  inches. 

Cat.  No.  37960,  U.  S.  N.  M.    Ma^mut  Eskimo  of  Kuskokvlm  Bay,  Alaska    CoUecte<l 
by  E.  W.  Nelson. 

Fig.  4.  Woman's  Knife  (ulu).  Small  handle  of  walrus  ivory,  fairly  carved,  and 
having  a  deep  groove  for  a  metal  blade.  On  one  end  is  the  head  of  some 
animal,  on  the  other  a  human  face,  and  all  over  the  surface  dots  and 
geometric  patterns.     I>ength,  If  inches. 

Cat.  No  38628.  Unaligmut  Eskimo,  St.  Michaels,  Alaska.  Collected  by  E.  W.  Nelson. 

Fig.  5.  Woman's  Knife  (ulu).  Handle  of  antler,  and  unique  in  form.  In  addi- 
tion to  the  usual  groove  for  the  blade,  the  handle  is  extended  in  one 
direction  to  form  the  head  uf  an  animal.  Upon  the  sides  are  shown  the 
igloo,  or  hut,  of  an  Eskimo  family,  the  scaffold,  on  which  all  things  are 
put  out  of  the  way  of  the  dogs,  and  a  party  of  Eskimo.  Length,  6  inches. 
Cat.  No.  24876,  U.  S.  N.  M. .  Eskimo  of  Norton  Sound.    Collected  by  Luden  M.  Tur- 
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Plate  LXVI. 


Ulus.or  WOMAN'S  Knives,  from  Norton  Sound  to  Kuskokvim  River. 


EXPLANATION    OF    PLATE    LXVII. 
Ulus,  or  WOMAN'S  Knives,  from  Kuskokvim  District. 

Fig.  1.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  with  slit  for  insertion  of 
metal  blade, without  rivets.  The  outer  margin  is  enlarged  to  forma 
secure  grip.  The  ornamentation  by  concentric  rings  variegated  with 
grooved  lines  has  a  pleasing  effect.  Blade  wanting.  Length  of  handle. 
3i  inches. 

Cat.  No.  37827,  U.  S.  N.  M.  Agaiagamute  Eekimo,  Alaska.  Collected  by  E.W.  Nelsoii 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  set  in  the  groove  of  a  walrus  ivory 
handle.  W' ith  endless  variety  of  detail  this  form  of  handle,  with  a  crescent- 
shaped  opening,  is  typical.  Ornamentation,  a  groove  above  with  cn^s 
lines  in  pairs  and  fours  and  cross  hatching  in  the  lower  part.  W^idth  (jf 
blade,  3  inches. 

Cat.  No.  3  816,  U.  8.  N.  M.    Kongiganagamute  Eskimo,  north  shore  of  Kuskokvim 
Bay.  lKr9.    Collected  by  E.  W.  Nelson. 

Fig.  3.  Woman's  Knife  (ulu).  Handle  of  walrus  ivory,  very  gracefully  carved 
and  ornamented  with  thickened  base  for  blade,  a  crescent-shaped  razor- 
back  on  the  upper  margin,  a  very  thin  diaphragm  between  the  base  and 
upper  border,  which  is  cut  away  on  its  upper  margin.  The  blade  is  of 
iron,  and  the  whole  piece  is  very  beautiful.     Length,  3i  inches. 

Cat.  No.  180617,  U.  8.  N.  M.    Eskimo  of  Kuskokvim  River,  Alaska    CoUected  by 
Cyrus  Adier. 
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Plate  LXVII. 


Ulus,  or  Woman's  Knives,  from  Kuskokvim  District. 


EXPLANATION    OF    PLATE    LXVIM. 

Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 

Fig.  1.  Woman's  Knife  (ulu).  It  is  simply  a  blade  or  celt  of  slate,  with  a  handle 
of  wood  pierced  and  fitted  on  the  top  so  that  the  slate  extends  through 
and  above.  It  is  evident  that  we  have  here  gotten  below  the  walrus  area 
and  the  region  of  stone  with  conchoidal  fracture.  It  is  also  evident  that 
we  are  away  from  the  lines  of  Aboriginal  and  European  travel  and  trafiic. 
Length  of  liandle,  2f  inches. 

Cat.  No.  127380,  U.  S.  N.  M.    Eskimo  of  Ugashik,  Bristol  Bay,  Alaska.    CoUected  by 
I.  Applegate. 

Fig.  2.  Woman's  Knife  (ulu).  Handle  of  wood.  Blade  of  slate,  resembling  a 
short  jackknife,  blade  inserted  into  the  end  of  the  triangular  handle  and 
lashed  with  sinew.     Length,  5  inches. 

Cat.  No.  12r!-86,  U.  S.  N.  M.      Ogulmut  Eskimo  of  Ugashik,  Alaskan   Peninsula. 
Collected  by  W.  J.  Fisher. 

Fig.  8.  Woman's  Knife  (ulu).  Blade  of  greenish  slate,  semicircular,  pierced 
twice  near  the  upper  margin  for  lashing  or  for. rivets.     Width,  5  inches. 

Cat.  No.  90409,  U.  S.  N.  M.    Ogulmut  Eskimo  of  Bristol  Bay,  Alaska.    Collected  by 
W.  J.  Fisher. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  slate,  leaf -shaped,  inserted  in  the  end  of 
the  odd-shaped  wooden  handle  at  an  angle  of  45°.  The  handle  is  per- 
forated for  the  thumb  and  fingers,  and  for  suspension.  Length  of  handle, 
5  inches. 

Cat.  No.  12738  ,  U.  8.  N.  M.    Eskimo  of  To^iak  River.    Collected  by  I.  Applegate. 
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Plate  LXVIIL 


Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 


EXPLANATION    OF    PLATE    LXIX. 

Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  iron,  in  shape  of  a  sledge  runner,  inserted 
in  a  pocket  groove  of  the  ivory  handle,  which  has  the  shape  of  the  Egyp- 
tian symbol  of  the  eye.     Length,  3f  inches. 

Cat.  No.  55918a,  U.  S.  N.  M.    Eskimo  of  Bristol  Bay,  Alaska.    Collected  by  C.  L. 
McKay. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  inserted  in  a  pocket  groove  of  the 
wooden  handle.  The  latter  is  shaped  like  the  Egyptian  symbol  for  the 
eye,  the  opening  forming  a  convenient  cavity  for  thumb  and  middle  fin- 
ger.    Compare  55918.     Length,  5^  inches. 

Cat.  No.  .55916a,  U.  S.  N.  M.     Eskimo  of  Bristol  Bay,  Alaska.     Collected  by  C.  L. 
McKay. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  iron,  rounded  at  either  ead,  inserted  in  a 
pocket  groove  of  the  ivory  handle,  which  has  a  notched  back  and  un- 
Bymmetrical  opening  for  the  thumb  and  fingers.    Length,  4^  inches. 

Cat.  No.  .'55918,  U.  S.  N.  M.     Eskimo  of  Bristol  Bay,  Alaska.     Collected  by  C.  L. 
McKay. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  and  handle  of  one  piece  of  iron,  the  former 
in  shape  of  a  butcher's  knife,  the  latter  is  curled  over  the  blade  in  a  sig- 
moid curve  and  slightly  welded  to  the  back.  Evidently  not  of  native 
make.     Length,  6^  inches. 

Cat.  No.  559186,  U.  S.  N.  M.    Eskimo  of  Bristol  Bay,  Alaska.     CoUected  by  C.  L. 
McKay. 
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Plate  LXIX. 


Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay. 


EXPLANATION    OF    PLATE    LXX. 

Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay,  Alaskan  Peninsula,  and  Kadiak. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  of  fine  black  slate,  set  in  a  deep  pocket  groove 
of  the  wooden  handle.  Space  cut  out  on  both  sides  of  the  handle  for 
thumb  and  middle  finger.     Length,  8^  inches. 

Cat.  No.  55916/),  U.  S.  N.  M.     Eskimo  of  Bristol  Bay,  Alaska.    Collected  by  C.  L. 
McKay. 

Fig.  2.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  pocket  gioove  in  a  handle 
of  cedar  wood,  and  held  in  place  by  a  seizing  of  wood.  A  very  old  and 
much  used  specimen.     Length,  7f  inches, 

Cat.  No.  S0410,  V.  S.  N.  M.    Eskimo  of  Kadiak  Island,  Alaska.    Collected  by  W.  J. 
Fisher. 

Fig.  3.  Woman's  Knife  (ulu).  Blade  of  .slate,  shaped  like  a  sledge  runner,  lashed 
to  a  handle  of  wood,  which  is  much  too  short,  by  a  splint  of  root  passing 
through  the  blade  and  over  the  handle.    Width  of  blade,  6J  inches. 

CJat.  No.  90412,  U.  S.  N.  M.    Eskimo  of  Kadiak  Island,  Alaska.     CoUected  by  W.  J. 
FLsher. 

Fig.  4.  Woman's  Knife  (ulu).  Blade  of  slate,  set  in  a  jxicket  groove  of  the 
handle,  made  by  splitting  the  latter,  excavating  the  groove  and  then 
lashing  the  two  parts  together  and  to  the  blade  by  sinew  passing  through 
the  blade  and  through  the  handle  and  sunk  in  a  groove  of  the  handle  on 
either  side.     The  handle  has  spin  lie-shaped  ends.     Length,  9^  inches. 

Cat.  No.  72541,  U.  S.  N.  M.    Eskimo  of  the  Alaskan  Peninsula.    Collected  by  W.  J. 
Fisher. 
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Plate  LXX. 


Ulus,  or  WOMAN'S  Knives,  from  Bristol  Bay,  Alaskan  Peninsula,  and  Kadiak. 


EXPLANATION    OF    PLATE    LXXI. 

Ulus,  or  Woman's  Knives,  from  Kadiak  and  Southward. 

Fig.  1.  Woman's  Knife  (ulu).  Large  blade  of  slate  inserted  in  a  groove  of  the 
cylindrical  handle  of  wood,  and  held  in  place  by  a  lashing  of  braided 
sinew,  which  for  some  unknown  reason  is  stretched  beneath  the  handle 
from  one  lashing  to  the  other.     Length  of  blade,  5$  inches. 

Cat.  No.  72540,  U.  S.  N.  M.    Eskimo,  Kadiak.    CoUected  by  W.  J.  Fisher. 
Fig.  2.  Woman's  Knife  (ulu).     Blade  of  iron,  crescent-shape,  and  handle  of  wood, 
the  whole  closely  imitating  those  in  use  among  civilized  people  for  mejit 
choppers.     Length  of  handle,  6^  inches. 

Cat.  No.  74.362,  U.  S.  N.  M.  Tlinj?It  Indians,  Sitka,  Alaska.  Collected  by  T.  T.  McLean- 
Fig.  8.  Woman's  Knife  (ULU).    Blade  of  slate.     Handle  wanting.    Upon  the  upper 
margin  of  the  blade  is  a  tang  1^  inches  wide  to  render  it  firm  in  its  handle. 
Width  of  blade,  6i  inches. 

Cat.  No.  127726,  U.  S.  N.  M.  Tlinpt  Indians  of  Fort  Wrangle,  Alaska.    Collected  by 
W.  J.  Fisher. 
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Plate  LXXI. 


Ulus,  or  Woman's  Knives,  from  Kadiak  and  southward. 


EXPLANATION    OF    PLATE    LXXII. 
Ulus,  or  Woman's  Knives,  from  Haida  Indians. 

Fig.  1.  Woman's  Knife  (ulu).  Blade  made  of  a  thin  strip  of  sheet  iron,  with  a 
bent  strip  of  copper,  forming  a  strengthening  to  the  back.  Length.  2| 
inches. 

Cat.  No.  20840.    Kootznoo  Indians  (Kolushan  stock). 

Jb'ig.  2.  Woman's  Knife  (ulu).  Blade  of  iron,  inserted  in  a  handle  formed  by  bend- 
ing a  strip  of  sheet  copper  extending  half  an  inch  down  on  either  side. 
Lengtli  of  blade,  of  inches. 

Cat.  No.  88771,  U.  S.  N.  M.    Haida  Indians  of  Queen  Charlotte  Archipelago.  Coltected 
by  James  G.  Swan. 
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Plate  LXXI!. 


Ulus,  or  WOMAN'S  Knives,  from  Haida  Indians. 


THE  ANCIENT  PIT-DWELLERS  OF  YEZO. 


By  RoMTN  Hitchcock. 


Wbea  the  first  Emperor  of  Japan,  known  by  the  poathumos  title 
Jimmn  Tenno,  whose  traditional  reign  began  660  B.  C,  was  on  his  im- 
perial joarney  eastward  from  ancient  Tsakushi,  to  establish  the  seat 
of  government  in  Yamato,  he  came  to  a  great  "  cave  ^  or  **  apartment ", 
in  which  eighty  Uuchigumo  or  cave-dwelling  savages  were  awaiting 
him.  The  word  tsuchigumo  is  usaally  translated  '^ earth-spiders,"  bat 
Prof.  B.  H.  Chamberlain  regards  it  as  a  corruption  of  tsuchigomori^  or 
^^  earth-hiders."  Whatever  the  original  meaning  may  have  been,  there 
can  be  no  doubt  that  it  was  applied  to  a  savage  people,  who  inhabited 
Japan  before  the  coming  of  the  Japanese. 

The  ancient  records  of  the  Japanese  contain  many  allusions  to  these 
dwellers  in  caves,  or  dwellers  under  ground.  In  the  reign  of  the  Em- 
peror Keiko  two  Kumaso  braves  were  killed  in  a  cave  by  Yamato-take. 
The  Empress  Jingo  Kogo  was  wrecked  among  tsuchi-gumo.  They  are 
said  to  have  been  numerous  in  Bungo  and  in  other  western  provinces, 
ill  Omi,  in  Yamato,  and  in  other  localities. 

The  character  of  their  dwellings  is  not  clearly  defined,  owing  to  the 
ambiguous  meaning  of  the  Chinese  character  translated  ^^  cave."  In 
certain  parts  of  Japan  natural  caves  are  numerous,  but  they  are  not 
common  throughout  the  country.  Artificial  caves  are  not  uncommon, 
but  I  have  endeavored  to  show,  in  an  article  treating  of  ancient  Japa- 
nese burial  customs,  reiid  before  section  H  of  the  American  Association 
for  the  Advancement  of  Science  at  Toronto  in  1889,  that  such  caves 
were  constructed  for  interment  of  the  dead  and  not  for  dwellings. 
Still  other  structures,  chambers  made  by  piling  up  huge  rocks  and 
heaping  up  mounds  of  earth  to  cover  them,  are  also  numerous  in 
southern  Japan,  and  these  have  been  designated  as  caves  by  von 
Siebold,  rather  carelessly  it  seems  to  me.  But  these  also  were  only 
burial  chambers.  Granting  that  mere  opinions  concerning  such  a 
subject  are  not  of  much  value,  I  would  only  add  that  until  some  stronger 
evidence  than  von  Siebold  has  adduced  gives  color  to  the  idea  that  the 
early  inhabitants  of  Japan  lived  in  true  caves,  I  hold  that  their  dwell- 
ings were  more  probably  of  the  character  of  the  pit-dwellings  to  be 
described  in  this  article.    It  is  true  we  do  not  find  the  mius  of  such, 
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dwellings  in  tiie  south,  although  they  are  numerous  in  Yezo.  This  is 
doubtless  because  all  such  ruins  have  been  destroyed  in  the  more  popa- 
lous  island,  where  every  available  plot  of  ground  has  long  been  under 
cultivation. 

The  fact  is  not  to  be  overlooked,  however,  that  the  idea  of  cave  life 
was  familiar  to  the  ancient  Japanese.  The  well-known  myth  of  the 
sun-goddess,  who  retired  into  a  cave  and  closed  the  entrance  with  a 
stone,  is  significant  of  the  truth  of  this  assumption.  It  is  not  unlikely 
that  the  idea  came  from  Ohina  and  that  true  cave  life  was  never  prac- 
ticed in  Japan^ 


Fig.  64. 

There  are  still  other  people  mentioned  in  the  Japanese  records,  dis- 
tinguished as  Ebisu  or  hairy  savages,  who  were  contemporaneous  with 
the  earthhiders.  It  is  not  difficult  to  recognize  in  these  the  ancestors 
of  the  Ainos,  who  are  now  confined  to  Yezo.  Kot  only  is  the  historic 
evidence  clear  that  the  Ainos  once  lived  in  the  main  island  as  far  south 
as  Sendai,  but  we  have  numerous  facts  in  support  of  the  further  con- 
elusion  that,  in  more  ancient  times,  they  occupied  the  coast  as  far  south 
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as  the  extreme  end  of  Kiashiu.  Sacb  evidence  we  find  in  the  distribu- 
tion of  Ideographical  place-names,  which  are  obviously  of  Aino  origin, 
in  the  names  of  famous  characters  in  Japanese  mythology,  which  are 
certainly  of  Aino  derivation,  and  in  the  contents  of  kitchen- middens  or 
shell-heaps,  which  are  numerous  here  and  there  along  the  coast. 

The  writer  has  briefly  summarized  the  evidence  of  Aino  occupancy  of 
Japan  in  the  paper  following  this  one.  The  character  of  the  pot- 
tery found  in  the  shell-heaps  is  entirely  different  from  any  pottery 
made  by  the  ancient  Japanese.  The  material  is  the  same  as  that 
of  the  Japanese  sepulchral  pottery,  but  the  shapes  of  the  vessels  are 
not  the  same  and  the  decoration  upon  them  is  absolutely  distinctive. 
Strange  as  it  may  seem,  the  pottery  of  the  shell-heaps  is  far  more  elab- 
orately decorated  than  any  ancient  pottery  of  Japanese  origin. 

Plate  Lxxiii  shows  a  number  of  specimens  from  the  large  collection  of 
M.  I'Abbe  Furet,of  Hakodate,  which  I  was  very  kindly  permitted  to  pho- 
tograph. Many  of  these  are  covered  with  complex  designs,  such  as  are 
absolutely  unknown  on  Japanese  pottery.  The  small  fragments  repre- 
senting parts  of  human  figures  are,  so  far  as  I  am  aware,  unique.  Owing 
to  the  absence  from  home  of  the  collector,  I  was  unable  to  learn  any- 
thing about  them. 

The  ancient  Japanese  pottery  comes  from  burial  mounds  which  are 
prehistoric,  or  at  least  which  date  from  a  time  before  the  year  A.  D. 
400,  when  the  authentic  records  of  Japan  begin.  The  pottery  of  the 
shell-heaps,  often  designated  as  Aino  pottery,  although  more  elaborately 
decorated,  must  be  older  than  this,  and  it  would  seem  to  afford  indiS' 
putable  evidence  that  the  Japanese  were  preceded  by  an  aboriginal 
people,  who  were  potters.  We  find  the  same  kind  of  pottery  in  Yezo, 
in  the  shell-he<ips  at  Otarn,  near  Sapporo,  on  the  small  island  Benten- 
jima,  in  Nemuro  harbor,  about  ancient  pits  in  Kushiro,  and  about  sim- 
ilar places  on  the  Island  of  Yeterof.  Associated  with  it  everywhere 
are  found  arrow-heads  and  other  implements,  such  as  may  be  found 
scattered  over  many  parts  of  Yezo  in  the  surface  mold  at  the  present 
day. 

The  question  then  arises,  to  what  people  shall  we  attribute  this  spoilt 
It  has  been  supposed  that  the  shell  mounds  were  left  by  the  Ainos. 
This  is  the  opinion  of  Prof.  John  Milne.  But  we  immediately  come  face 
to  face  with  the  fact  that  the  Ainos  of  the  present  day  do  not  make  [tot- 
tery. The  claim  is  made,  upon  rather  insufficient  ground  it  seems  to  me, 
that  the  Ainos  formerly  did  make  pots ;  but  if  so,  it  is  strange  that  in 
all  my  journeying  among  them  I  found  no  indications  of  such  handi- 
work, nor  of  their  need  of  such  utensils.  I  can  not  bring  myself  to  be- 
lieve that  a  people  who  not  only  possessed  that  useful  art,  but  who  also 
acquired  such  a  degree  of  artistic  skill  in  decorating  their  productions, 
could  have  absolutely  lost  it.  Certainly  it  could  not  have  disappeared 
within  a  century,  as  we  must  suppose  if  we  accept  all  the  evidence  we 
possess  of  Aino  pot  making. 
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It  woald  be  a  bold  assumption  indeed  to  suppose  that  the  dwellers 
in  earth  houses,  the  tsuehi-gumo^  made  the  pottery.  We  have  no  evi- 
dence of  this  further  than  the  fact  that  here  and  there  fragments  of 
pottery,  and  occasionally  well-preserved  vessels,  are  found  about  pits  in 
Yezo  and  Teterof,  which,  as  I  shall  endeavor  to  show,  are  probably  the 
ruins  of  a  kind  of  pit-dwellings  corresponding,  in  the  opinion  of  the 
present  writer,  to  those  of  the  traditional  tsuchi-gumo.  The  pottery  iB 
there,  and  it  assuredly  was  not  made  by  the  Japanese.  It  may  be  much 
older  than  we  think,  older  than  the  Aino  occupancy ;  older  than  even 
the  traditions  of  the  Japanese.  Whoever  were  the  people  who  made 
it,  they  spread  over  the  whole  country  from  southern  Kinshiu  to  the 
bleak  shores  of  Yezo  and  the  adjacent  islands. 

Who  were  the  pit-dwellers  of  Yezo!  I  have  supposed  them  to  be 
the  tsuchi-gumo  of  tradition,  but  our  only  knowledge  concerning  these 
is  found  in  the  Japanese  accounts,  unreliable  enough,  but  at  the 
same  time  not  without  some  bearing  on  the  question.  For  one  would 
scarcely  expect  such  circumstantial  and  numerous  accounts  of  meetings 
and  combats  with  dwellers  in  burrows  or  caves  to  be  pure  inventions. 
The  word  "cave''  translated  means  "apartment."  They  were  not  cave- 
dwellers  in  the  ordinary  sense,  for  in  nearly  all  the  accounts  of  the  i>eo- 
pie  they  seem  to  have  lived  in  holes  dug  in  the  ground.  We  have  the 
less  reason  to  doubt  this,  since  it  is  known  that  the  Smelenkur  of  Sag- 
halin  construct  earth-covered  dwellings  on  the  sides  of  hills,  not  in  any 
sense  caves,  and  houses  of  another  form  will  shortly  be  described  which 
may,  with  still  more  probability,  represent  the  dwellings  of  the  tsucki- 
gumo. 

Ml.  T.  W.  Blakiston  first  brought  prominently  into  notice  certain  re- 
markable depressions  or  pits  in  the  ground  which  he  had  observed 
in  various  parts  of  Yezo,  and  which  he  believed  to  be  the  remains  of 
human  habitations.  In  the  summer  of  1888 1  made  an  extended  journey 
in  the  island,  covering  a  distance  of  more  than  800  miles  on  horseback, 
visiting  the  Ainos  and  always  looking  for  pits.  The  pits  are  numerous  in 
places,  usually  on  elevated  land  near  the  coast,  or  overlooking  the  mouths 
of  rivers,  presumably  that  the  people  might  readily  sight  shoals  of  fish. 
The  island  known  as  Bentenjima,  which  forms  a  breakwater  to  Nemuro 
harbor,  is  covered  with  numerous  pits.  Plate  Lxxiy  shows  the  town  as 
seen  from  the  residence  of  Mrs.  H.  Carpenter,  a  most  devoted  missionary, 
and  the  only  foreign  resident.  The  island  is  seen  on  the  left.  Just  back 
of  the  three  sheds  or  storehouses  bordering  on  the  water,  where  the 
bank  is  falling  away,  there  is  a  small  line  of  white,  indicating  the  re- 
mains of  a  shell-mound.  It  was  at  this  spot  that  Prof.  John  Milne,  in 
1881,  found  some  fragments  of  pottery,  several  arrow-heads,  and  one 
complete  vase.  I  was  only  able  to  find  a  few  broken  shells,  not  having 
the  means  with  me  for  digging. 

About  4  miles  from  Nemuro,  in  a  northeasterly  direction,  5n  a  blnfif 
overlooking  the  sea,  near  the  mouth  of  a  small  stream,  there  are  seven 
pits,  approximately  square  in  shape,  varying  in  length  from  10  to  20 
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feet.  They  are  not  well  preserved,  bat  it  was  thought  worth  while  to 
dig  a  trench  across  one  of  them  in  the  hope  of  finding  some  pottery  or 
arrow-heads.  The  trench  was  dug  two  feet  wide  down  to  a  stratum  of 
clay,  but  nothing  was  found. 

On  the  island  of  Yeterof  there  are  many  hundred  of  snch  pits  on  ele- 
vated knolls  some  distance  from  the  coast,  but  overlooking  a  broad 
valley,  through  which  a  stream  meanders  for  a  long  distance  nearly 
parallel  to  the  coast.  It  seemed  to  me  quite  possible  that  at  the  time 
the  dwellings  represented  by  these  pits  were  inhabited,  the  present  river 
valley  was  an  immense  arm  of  the  sea,  and  a  rich  fishing-ground.  It 
was  about  these  pits  that  Mr.  Blakiston  says  fragments  of  pottery  were 
picked  up.  I  was  therefore  quite  anxious  to  explore  one  of  them  with 
a  spade,  and  leaving  my  companions,  Mr.  Leroux  and  Mr.  Odium,  I  set 
off  in  search  for  a  habitation.  After  a  long  walk  I  found  an  Aino  hut 
occupied  by  an  old  woman,  and  there  obtained  a  dilapidated  old  Jap- 
anese instrument  which  was  used  for  digging.  It  was  the  best  the 
country  afforded,  so  I  carried  it  back  and  we  dug  over  the  whole  bottom 
of  the  pit,  and  also  In  several  places  outside,  without  finding  a  single 
article  to  reward  us.  We  made  some  measurements  of  the  pits  in  the 
vicinity,  which  were  large  and  well  preserved.  Two  pits  gave  the  fol- 
lowing results : 


SoatheMt  ftod 
northwest. 

NortheMt  and 
southwest. 

Metret. 

4 
4 

Metret. 
3.8 

4.5 

Depth. 

CentimetreM. 
63 
73 


Although  I  have  not  yet  found  a  single  piece  of  pottery,  nor  a  chipped 
flint  in  any  pit  where  I  have  dug,  it  does  not  follow  that  nothing  of  the 
kind  is  to  be  found  about  them.  Other  explorers  have  been  more  for- 
tunate. The  most  promising  locality  for  such  explorations  is  at  Kushiro, 
on  the  southeast  coast  of  Tezo.  Only  want  of  the  necessary  time  pre- 
vented me  from  digging  about  the  pits  there.  In  walking  over  the 
ground  I  picked  up  several  small  bits  of  old  pottery  which  the  rains  had 
washed  out,  and  the  Japanese  local  officers  showed  me  a  small  collec- 
tion of  vessels,  tolerably  well  preserved,  which  had  been  found  there. 
Some  of  the  Kushiro  pits  are  very  large.  I  measured  one,  which  was 
32  feet  across  and  8  feet  deep. 

The  Ainos  have  a  tradition  concerning  a  race  of  dwellers  under 
gpround  called  koro-pokguruj  who  formerly  occupied  the  country.  The 
Ainos  claim  to  have  subdued  and  exterminated  them.  We  have  no 
means  of  knowing  whether  this  is  a  genuine  tradition,  or  a  late  inven- 
tion to  explain  the  existence  of  the  pits.  Presuming  it  to  be  the  for- 
mer, it  is  not  nnreasonable  to  suppose  that  the  Aino  account  of  dwarfs, 
who  lived  nnder  ground,  and  the  Japanese  tales  of  earth  spiders  or 
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tsuchigumoy  refers  to  the  Batne  people.  In  the  light  of  the  observations 
related  further  on,  it  would  also  seem  probable  that  the  pits  of  Yezo 
are  the  ruins  of  the  dwellings  once  occupied  by  them,  now  affording 
landmarks  whereby  we  may  trace  the  migrations  of  a  once  numerous 
people  to  their  disappearance  and  oblivion. 

In  the  year  1878  Prof.  John  Milne*  visited  Shumushu  or  Peroi  Island, 
the  most  northern  of  the  Kuriles.  There,  at  the  village  of  Myrup,  he 
found  a  small  colony  of  migratory  people  who  made  huts  over  excava- 
tions.   His  account  of  them  is  short.    He  writes : 

Here  there  were  three  wooden  houses  which  had  heen  htiilt  by  the  Russians,  and 
quite  a  nunrber  (perhaps  a  score)  of  half  underground  dweUings.  On  landing  we 
found  that  all  these  were  deserted,  and  in  many  cases  even  difficult  to  find,  owing  to 
the  growth  of  wormwood  and  wild  grasses. 

The  iuhabitantsof  the  island,  who  call  themselves  Kurilsky,  are  twenty- three  in 
in  number.  They  chiefly  live  at  a  place  called  Seleno,  about  4  miles  distant.  I  men- 
tion these  people,  as  they  seem  to  be  the  only  inhabitants  of  the  Knriles  north  of 
Iturnp  (Yeterof). 

It  appears  that  the  dwellers  in  the  deserted  houses  were  migratory. 
Professor  Milne  has  elsewhere  declared  that 'Hhese  excavations  have 
a  striking  resemblance  to  the  pits  which  we  find  further  south." 

A  Japanese  author,  Mr.  Y.  Hashiba,  has  published  a  description  of 
some  peculiar  dwellings  built  over  pits,  which  he  found  in  Shonai,  on 
the  west  coast  of  the  northern  part  of  the  main  island  of  Japan. 
I  am  indebted  to  Mr.  P.  Jaisohn  for  a  partial  translation  of  this  arti 
cle,  which  is  written  in  Japanese.  There  are  two  huts,  built  over 
circular  pits  about  1  foot  in  depth  by  2  to  3  yards  in  diameter. 
The  framework  of  one  is  of  reeds,  that  of  the  other  of  branches, 
over  which  there  is  a  covering  of  earth  2  feet  thick.  In  the  middle  of 
the  floor  is  a  triangular  fireplace.  Other  pits  were  found  in  the  vicin- 
ity and  fragments  of  pottery,  but  the  pottery  is  said  to  difier  from  that 
found  in  Yezo.    The  points  of  difference  I  have  been  unable  to  learn. 

The  Aleuts  build  also  over  excavations  in  the  earth,  erecting  a  frame- 
work of  wood  over  which  they  pile  a  covering  of  sods.  The  entrance  to 
such  dwellings  is  through  a  low  passage  along  which  one  must  crawl. 

When  the  Japanese  obtained  the  Rurile  Islands  from  Kussia  in  ex- 
change for  Saghalin,  they  determined  to  transfer  the  few  inhabitants 
they  found  there  to  a  more  accessible  spot.  They  selected  the  island  of 
Shikotan,  and  although  the  people  did  not  wish  to  change  their  abode, 
a  steamer  was  sent  to  take  them  away,  and  thns  a  colony  of  about  one 
hundred  persons  was  established  on  Shikotan.  This  island  is  situated 
nearly  east  of  the  extreme  eastern  limit  of  Yezo  and  south  of  Kunashiri. 
It  is  small,  mountainous,  not  of  much  importance,  and  difficult  to 
reach. 

Professor  Milne  was  the  first  to  tell  me  of  these  people,  but  he  had 
not  seen  them.    At  Nemuro  I  made  inquiries  about  them  and  resolved 


*Trans.  Seismological  Soc.  of  Japan,  ix,  1886,  pp.  127, 12a 
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to  visit  tbem  if  possible.  My  Japanese  servant  bargained  for  a  native 
flsbing-boat  to  carry  me  over^  and  tbe  lowest  price  offered  was  $30  for 
tbe  trip.  In  such  a  craft  tbe  trip  would  not  be  without  danger,  and  it 
migbt  be  a  voyage  of  either  a  day  or  a  week.  Fortunately  I  had  already 
maule  the  acquaintance  of  two  other  foreigners  who  were  traveling  for 
pleasure  and  observation,  and  as  we  happened  to  be  together  in  Nemuro, 
they  had  become  interested  in  my  proposed  visit  to  Shikotan.  But  the 
fishing-boat  plan  did  not  seem  to  be  well  received  by  either  of  them.  M« 
Lereux,  chef  de  musique  at  Toklo,  one  day  hailed  me  on  the  street  with 
the  news  that  in  four  days  a  steamer  was  going  to  Yeterof  and  would 
stop  for  us  atShikotau.  Mr.  Odium,  a  botanist,  joined  us,  and  at  3:45 
a.  m.,  on  August  9,  the  Yoshinomaru  with  her  three  foreign  passengers 
and  a  load  of  salt  for  the  fisheries  of  Yeterof,  steamed  from  her  anchor- 
age in  the  harbor.  I  was  on  deck  before  sunrise,  but  already  we  were 
outon  the  heaving  water.  Toward  the  south  the  terraced  shores  of  Yezo 
could  be  dimly  traced  as  far  as  the  eye  could  reach.  Toward  the  north 
the  volcanic  range  of  the  Menashi  Peninsula  was  capped  with  snow.  At 
half-past  eight  we  were  abreast  of  Kunashiri  at  the  point  where  Chia-chia 
towers  as  a  regular  volcanic  cone  and  slopes  on  one  side  in  graceful,  un- 
broken concave  to  the  sea.  Shikotan  had  already  been  sighted  and  now 
lay  close  at  hand  on  the  starboard  bow,  while  Yeterof  was  visible  in  the 
distance.  But  it  was  noon  before  we  anchored  in  the  harbor,  entering 
through  a  beautiful  narrow  passage  between  high,  bold,  gray  cliffs  of 
sandstone,  concealed  here  and  there  with  patches  of  green.  Within 
lies  a  quiet  bay  with  a  verdant  valley,  inclosed  on  every  hand  by  moun- 
tains and  brush  covered  hills. 

The  settlement  (Plate  lxxv)  consists  of  eighteen  houses  arranged  on 
opposite  sides  of  a  single  street  which  runs  directly  back  from  the  sandy 
beach.  The  number  of  inhabitants  is  at  present  uncertain— one  in- 
formant told  us  sixty,  another  sixty-five.  They  are  in  appearance  a 
well-formed,  hardy  people,  but  they  are  fast  dying  off.  Subsisting  on 
the  most  miserable  food,  bulbous  roots,  green  tops  of  plants,  and  a  pit- 
tance of  rice  from  the  Japanese  Government ;  not  properly  clothed,  and 
unable  to  obtain  the  fish  and  other  things  which  in  their  native  isles  were 
so  abundant,  disease,  esi)ecially  consumption,  has  made  fearful  havoc 
among  them.  In  five  years  their  number  has  decreased  one-third.  The 
Japanese  are  now  trying  to  better  their  condition,  but  past  neglect  has 
done  its  work.  The  people  can  not  subsist  without  aid  where  they 
now  live,  and  in  any  event  they  will  soon  disappear  from  the  face  of 
the  earth.  The  picture  of  the  group  here  shown  (Plate  lxxvi)  is 
probably  the  only  one  ever  made  of  these  people.  It  was  taken  on  the 
beach  just  below  the  Japanese  official  residence,  which  is  conspicuous 
in  the  picture.  In  the  background  may  be  seen  many  plain  slabs  mark- 
ing the  final  resting-places  of  many  poor  souls  who  succumbed  to  the 
privations  of  a  few  years  in  a  home  not  of  their  own  choosing.  It  will 
be  noticed  that  the  people  are  clothed  in  European  dress.    This  is  be- 
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cause  they  have  so  long  beea  uuder  Russiao  ioflueDces.  In  winter  they 
are  accuBtomed  to  dress  in  skins,  but  whether  they  are  able  to  provide 
themselves  with  such  warm  clothing  from  the  resources  of  Shikotan  is 
very  doubtful. 

The  character  of  the  dwellings  will  be  more  clearly  understood  from 
the  illustrations  than  from  any  words  of  description.  In  a  general  way 
it  may  be  said  that  each  dwelling  is  composed  of  two  parts,  a  front, 
thatched  house,  occupied  in  summer,  and  a  winter  earth  house  connected 
with  the  former  by  a  covered  passage. 

The  thatched  house  very  much  resembles  the  houses  of  the  Ainos. 
Plate  Lxxvii  represents  a  view  aloi^g  the  village  street.  There  is  the  low 
front  part  used  for  storage  and  as  a  hall  or  passage-way,  and  the  mam 
portion  which  constitutes  the  living  room.  This  room  is  usually  nearly 
square,  with  a  low  door  in  front  and  a  small  door  at  the  back  opening 
into  the  passage  which  leads  to  the  winter  house.  A  good  general  view 
of  a  well-made  house,  and  of  the  passage  behind,  is  shown  in  Plate 
Lxxviii.  Entering  from  the  front  we  find  in  the  main  room  a  rude  and 
very  dirty  floor  of  boards,  raised  six  inches  from  the  ground,  leaving  a 
small  inclosed  space  near  the  entrance  from  which  one  may  step  up  on 
to  the  floor.  There  is  a  large,  rectangular  fireplace  sunk  in  the  floor 
about  the  middle,  on  which  pieces  of  wood  fitfully  barn  and  fill  the  house 
with  smoke.  The  rafters  and  crossbeams  are  covered  with  a  shiny 
coating  of  oily  soot.  There  is  a  smoke-hole  in  the  roof,  but  only  the 
excess  of  smoke  escapes.  There  ai^e  usually  two  small  windows,  one  on 
each  side,  perhaps  a  foot  square,  and  on  one  side  a  raised  bunk  with 
high  side  boards. 

Above  the  fire  hangs  a  Japanese  iron  pot  containing  a  more  or  less 
unsavory  stew.  The  pot  is  coated  with  accumulated  deposits  within 
and  soot  without,  and  is  probably  never  washed,  if  it  is  ever  quite  emp- 
tied. 

Around  the  walls  hang  articles  of  clothing,  such  as  fur-lined  gloves 
and  shoes  of  fish-skin,  rude  baskets,  skins  of  small  animals,  strips  of 
hide  for  thongs,  articles  of  dried  fruit,  etc. 

The  winter  house  is  of  greater  interest,  because  it  probably  represents 
the  early  pit-dwellings  of  Yezo.  One  of  my  pictures  (Plate  lxxix) 
shows  two  such  houses  standing  alone.  These  are  at  the  upper  end  of 
the  village,  and  they  are  the  only  ones  not  connected  with  thatched 
houses.  As  will  be  seen,  they  are  dome-shaped  mounds  of  earth,  with 
windows  and  a  sort  of  chimney.  Usually  there  is  one  snch  mound, 
sometimes  there  are  two,  back  of  a  thatched  house,  as  will  be  under- 
stood byaj^lauce  at  the  next  plate,  which  represents  a  view  of  the 
backs  of  the  houses,  showing  the  earth-dwellings  attached. 

The  mounds  are  built  over  shallow  excavations  or  pits  in  the  ground 
about  12  to  18  inches  deep.  A  plan  of  one  of  the  dwellings  (Fig.  65) 
shows  the  approximate  size  and  proportions  of  the  different  rooms. 
The  room  of  the  earth-covered  house  on  the  left  measured  2  metres  wide^ 
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2.25  metres  deep,  and  1.30  metres  from  the  floor  to  the  highest  part  of 
the  ceiling.  The  beds  were  simply  banks,  38  centimetres  from  the  floor 
and  60  centimetres  wide.    The  entrance  is  through  a  small,  low  door- , 
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Fig.  W. 
Plan  op  Dwelling,  Siiikotan. 

way  from  the  covered  passage.  This  passage  may  ran  qnite  across  the 
back  of  the  thatched  house  and  extend  some  distance  beyond  it,  as  in 
the  house  shown  in  Plate  Lxxx,  which  is  the  one  from  which  the  plan  is 
drawn.  As  one  descends  into  the  hut,  it  seems  very  damp  and  gloomy. 
There  is  nothing  to  be  seen  but  the  bare  floor,  the  sleeping  bunks  on  the 
sides,  and  the  fireplace  made  by  piling  up  rounded  stones  in  one  corner. 
I  have  expressed  the  belief  that  these  Shikotan  huts  are  the  modern 
representatives  of  the  ancient  pit-dwellings  of  Yezo.  Perhaps  it  will 
be  very  difficult,  or  even  impossible,  to  prove  this  connection;  i^er- 
tainly  the  huts  I  saw  were  much  smaller  than  many  of  the  pits  of  Yezo, 
bat  I  do  not  know  what  kind  of  a  pit  would  be  left  by  the  falling  in  of 
one  of  these  houses.  I  should  think,  after  weathering  a  few  years,  it 
might  not  be  very  unlike  the  pits.  Un  the  other  hand,  it  may  be  that 
the  people,  having  learned  to  build  better  above  ground,  no  longer 
require  such  large  and  deep  subterranean  huts  as  in  the  past,  and  that 
these  shallow  excavations  are  but  survivals  of  the  old  plan  of  construc- 
tion, which  is  no  longer  useful.  However  this  may  be,  it  would  seem 
that  the  ancient  pit-dwellers  were  driven  from  Yezo,  perhaps  by  the 
Ainos,  to  the  Kuriles,  for  the  pits  can  be  traced  through  Yeterof,  and 
perhaps  in  the  smaller  islands  beyond.  The  existence  of  the  pits  in 
Yeterof,  the  finding  by  Professor  Milne  of  a  small  remnant  of  people 


426 


REPORT   OF  NATIONAL  MUSEUIT,  1890. 


on  tbe  Rame  cliaiu  of  islands  who  build  bouses  over  pits,  and  the  find- 
ing of  still  others  on  Sbikotan,  may  be  fairly  taken  to  indicate  a  con- 
nection between  the  people  who  dug  the  ancient  pits  and  those  who 
live  in  such  dwellings  at  the  present  time. 

There  was  very  little  to  collect  in  the  wa>  of  specimens  to  represent 
the  people.  M.  Leronz  was  so  fortunate  as  to  tiud  a  single  musical 
instrument  of  the  form  represented  in  Fig.  66.    Not  another  could  be 


Fig.  66. 
Musical  Inbteumkiit,  Shikotax. 


found  of  the  same  shape,  which  will  be  recognized  as  of  Russian  design. 
The  people  were  making  others  of  dififereut  shape,  evidently  in  imitation 
of  the  Japanese  samiaen. 
Fig.  67  represents  a  carrying  band  used  by  women  to  carry  their  chil- 


Fig.  67. 
CAKRTiifo  Band,  Shikotan. 


dren  on  the  back.    The  child  sits  in  a  curved  wooden  seat,  and  the  band 
is  passed  over  the  chest  of  the  bearer. 

We  left  Shikotan  towards  evening,  bound  for  Yeterof.    The  rocky 
bluffs  rose  clear  and  sharp  behind  us,  soon  to  be  shrouded  in  a  veil  of 
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mist,  which  in  this  region  is  constantly  forming  and  reforming  with 
endless  changes  in  the  scenery  of  shore  and  mountain.  Early  next 
morning  we  arrived  at  Shiana,  a  small  fishing-station  on  the  island, 
where  a  few  Ainos  and  Japanese  were  found.  At  noon  we  were  on 
board  ready  to  start  again,  when  suddenly  a  dense  fog  shut  in  around 
and  held  us,  damp,  cold,  and  miserable,  in  the  little  steamer  until  mid- 
night. At  half-past  five  the  next  morning  we  anchored  at  Bettobu,  where 
we  visited  the  pits  already  described,  and  then  returned  to  Nemuro. 


THE  AINOS  OF  YEZO,  JAPAN. 


By  RoMYN  Hitchcock. 


The  island  of  Tezo  is  situated  nearly  north  of  the  main  island  of  Japan, 
stretching  jiortheasterly,  forming  the  end  of  the  ^^  silkworm,"  to  which, 
owing  to  its  shape,  the  Japanese  writers  have  fancifally  compared  their 
country.  It  is  comprised  between  the  parallels  of  41^  3(K  and  45^  SO' 
of  north  latitude,  and  embraces  about  six  degrees  of  longitude  from 
the  extreme  western  limit  to  the  longitude  of  Nemuro.  Nemuro  is  a 
large  and  important  town  situated  near  the  extremity  of  the  most  east- 
ern peninsula.  It  has  a  good  harbor  for  small  vessels,  but  the  entrance 
is  not  very  safe  in  bad  weather.  Looking  north,  the  island  of  Eunashiri 
ia  clearly  seen,  its  8now-cap|>ed  mountains  rising  high  and  gleaming  in 
the  August  sun.  Further  to  the  north  and  east  are  Yeterof,  or  Iturup, 
and  the  chain  of  the  Kuriles  stretching  beyond  to  Eamtschatka.  The 
Enriles  are,  or  have  been,  partly  inhabited  by  a  few  migratory  people 
who  constructed  a  kind  of  underground  dwellings  which  are  of  great 
interest  in  connection  with  the  early  inhabitants  of  Yezo. 

Almost  directly  south  of  the  eastern  end  of  Kunashiri,  about  50  nau- 
tical miles  from  Nemuro,  is  the  small,  almost  unknown  island  Shikotan, 
in  latitude  about  33<^  4.V  north.  On  this  island  there  is  a  small  colony 
of  the  Kurile  islanders  established  there  by  the  Japanese  Government. 
This  was  visited  by  the  writer  of  this  paper,  whose  observations  there 
made  are  the  subject  of  a  separate  report. 

The  northwest  extremity  of  Yezo  is  separated  by  only  about  20  nau- 
tical miles  from  Saghalien.  The  island  is  very  irregular  in  shape. 
Geologically  it  is  composed  very  largely  of  volcanic  and  metamorphic 
rocks,  with  here  and  there  limited  tracts  of  alluvium  in  river  valleys 
and  along  the  coast.  The  largest  of  these  and  by  far  the  most  favor- 
ably situated  for  agricultural  purposes  is  in  the  Ishikari  Valley.  The 
Government  agricultural  college  at  Sapporo  occupies  some  of  the  finest 
and  most  productive  land,  and  has  the  advantage  of  a  less  rigorous 
climate  than  prevails  in  Yezo  generally.  At  this  place  grain,  vegeta- 
bles and  even  fruits  of  fine  quality  are  abundantly  produced.  Never- 
theless, my  observations  do  not  enable  me  to  speak  favorably  of  Yezo 
as  an  agricultural  country.  The  climate  is  too  severe,  and  the  soil  is  not 
generally  suitable,  or,  where  suitable,  it  is  too  limited  in  extent.  The 
total  production  of  rice  in  1886  amounted  to  16,595  koku  (about  85,000 
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bashels)  and  of  other  grains,  wheat,  barley,  and  rye,  15,369  koka  (79,000 
bnshels).  These  qaantities  are  qaite  insufficient  to  snstain  the  popala- 
tion,  which  draws  its  principal  supplies  from  the  main  island  of  Japan. 
The  island  is  well  wooded.  The  spruce,  chestnut,  walnut,  moantaiD 
ash,  beech,  birch,  elm,  maples,  and  pines  are  the  most  common  trees. 
The  maples  in  the  north  belong  to  the  large-leaved  variety,  and  are  Dot 
the  same  as  those  of  the  main,  island  of  Japan,  the  leaves  of  which  are 
very  small.  In  many  parts  there  is  a  thick,  almost  impenetrable  under- 
growth of  scrub  bamboo,  scarcely  exceeding  3  to  4  feet  in  height,  but 
very  unpleasant  for  the  traveler.  In  the  forests,  one  passes  through 
mile  after  mile  of  this  luxuriant  growth,  along  narrow  trails  which  can 
be  followed  only  by  an  almost  imperceptible  depression  in  the  general 
level  of  the  green  tops. 
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The  priucipal  Japan^'se  Bettlemeots  are  Sapporo,  Hakodate,  and 
Nemuro.  The  population  of  the  island  is  confined  almost  entirely  to 
the  coast.  Small  villages  of  Japanese  and  Ainos  are  scattered  along 
the  coast  a  few  miles  apart,  wherever  the  locations  are  favorable  for 
fishing  or  collecting  seaweed.  On  the  northeast  coast  the  principal 
towns  are  Mombets,  Abashiri,  and  Shari.  Between  Hakodate  and 
Nemuro  are  Kushiro,  Horoidzumi,  Toroakomai,  and  Horobets.  On  some 
of  the  larger  rivers,  as  the  Jshikari,  the  Kusnri,  and  the  Tokachi,  there 
are  small  settlements  of  Ainos.  On  routes  of  travel  far  up  in  the 
mountains  there  will  be  found  isolated  stations,  where  one  can  obtain 
shelter  and  food  with  changes  of  horses.  Otherwise  the  interior  is  an 
uninhabited  wilderness,  the  abode  of  bears,  foxes,  and  other  animals. 

The  total  population  of  the  Hokkaido,  which  is  the  ofScial  designation 
of  that  section  of  Japan  which  includes  Yezo  and  the  islands  off  the 
northeast  coast,  is  stated  as  226,236.  I  am  unable  to  state  the  number 
of  persons  on  the  island  of  Yezo  alone,  but  there  are  very  few  on  Ku- 
mashiri  and  Yeterof,  and  the  Kuriles  are  practically  uninhabited.  Of 
this  number  about  16,000  are  said  to  be  Ainos.  The  distribution  of  the 
Aino  population  will  be  more  fully  considered  in  another  place. 

The  principal  support  of  this  population  is  the  fisheries,  which  are  of 
great  value.  The  following  statistics  of  the  fisheries  were  kindly  fur- 
nished from  the  official  reports  by  Mr.  K.  Ito,  president  of  the  Hokusui 
Kyokwai,  or  Northern  Fisheries  Society  : 

FISHERIES  OF  YEZO— PRODUCTION  OF  1836. 


Fish. 


Fro<1uction, 


'•  I 


Where  exported. 


Spring  Mlmon,  Matu,  salted 

Fall  salmon;  Sake,  salted 

Bechedemer,  Iriko 

Seaweed,  Koinbu 

Oyiiters,  dried 

Fish  jniano: 

Herring 

Salmon,  lfa#u 

Iwaabi  {Otupea  melanoMtrata) 

Other  kinds 

FiahoU: 

Herring 

Iwashi 


KokH.* 

5. 029, 489 
110,729,265 

1, 027, 589 
180, 373, 249 

4,773,040 

572,374.301 

15,511 

22, 259, 300 

14,595,711 

7, 096, 905 
405,600 


Main  island. 

Do. 
197,311  catties  sent  to  China. 
29,050,587  catties  sent  to  China. 
All  sent  to  China. 

Other  islands  of  Japan. 
Do. 
Do. 
Do. 

Unknown  amount  exported  to  United  States. 
Do. 


*  One  koka  of  flsh  is  aboat  333  pounds.  One  koku  of  oil  is  about  40  gallons. 
THE  AINOS. 


The  Ainos  are  a  peculiar  race,  quite  distinct  from  the  Japanese  now 
found ;  a  mere  remnant  of  a  once  numerous  people  in  Yezo  and  on  the 
islands  Kumashiri  and  Yeterof.  The  application  of  the  name  Aitio 
requires  to  he  more  carefully  restricted  than  it  has  been.    In  Yezo  we 
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hear  of  the  Yezo  Ainos,  the  Tsuishikari  Ainos,  aud  even  of  the  Karile 
Ainos.  In  this  communicatioD  the  name  Aino  is  applied  only  to  those 
people  who  are  natives  of  Yezo.  The  Tsaishikari  Ainos  who  recently 
came  from  Saghalien,  and  who  are  undoubtedly  the  same  people  bat 
with  slight  differences  in  language  and  custom,  will  be  invariably  dis- 
tinguished by  the  full  name.  The  so-called  Knrile  Ainos  are  wrongly 
named.  This  name  is  given  to  the  pit-dwellers  of  Shikotan,  who  are 
quite  distinct  from  the  Ainos.  Mr.  John  Batchelor,  of  the  Chorch 
Missionary  Society,  who  has  lived  among  the  Ainos  of  southern  Yezo 
for  a  number  of  years,  and  who  has  recently  published  a  grammar  of 
the  Aino  language  and  is  about  to  publish  a  dictionary  also,  contends 
that  the  proper  name  for  the  people  is  Ainu.  The  best  account  of  the 
Ainos  of  Saghalien  is  to  be  found  in  the  very  valuable  work  of  Dr.  L. 
Schrenck,  ^^Eeisen  und  Forschungen  in  Amurlande,"  vol.  ni.  It  ha^^ 
been  said  that  the  word  was  derived  from  the  Japanese  tnti,  meaning 
dog.  This  is  what  the  Japanese  assert,  and  they  say  that  the  Aino« 
are  such  an  inferior  race  of  people  that  they  were  called  dogs.  Bat 
Mr.  Batchelor  points  out  that  the  Japanese*  more  frequently  derive 
the  word  from  ai-no-ko^  children  of  the  middle.  According  to  this 
author  the  word  is  not  of  Japanese  origin,  but,  in  the  language  of  the 
people,  means  ^^  men,"  descendants  of  Aioina.  Aioina  is  the  name  of 
tlie  first  ancestor  of  the  Ainos,  who  is  worshiped  as  such  by  the  peo- 
ple, but  in  English  and  also  in  Grerman  writings  they  have  long  been 
known  as  Ainos,  and  it  seems  unnecessary  to  make  a  change  at  this 
late  day. 

Formerly,  it  is  said,  the  Ainos  were  subject  to  a  powerful  and 
wealthy  chief,  who  lived  at  Piratori  and  received  tribute  from  all  the 
Ainos  in  the  land.  This  is  related  by  the  Ainos  themselves.  However 
this  may  have  been  in  the  past,  no  traces  of  allegiance  to  a  single  ruler 
now  remain.  Each  village  has  its  own  chief  and  a  number  of  officers 
who  assist  him  in  preserving  order  and  punishing  wrong-doers.  The 
chieftainship  is  hereditary  in  the  family.  It  has  recently  been  shown 
by  the  researches  of  Milne,  Morse,  Chamberlain,  and  others  that  Japan 
proper  was  once  inhabited  by  a  race  of  people  different  from  the  pre^ 
ent  Japanese,  and  from  a  comparison  of  the  remains  found  in  shell- 
heaps  and  kitchen-middens  in  many  parts  of  Japan,  even  as  far  soath 
as  Kiushiu,  with  similar  remains  found  in  Yezo,  it  is  thought  that  the 
Ainos  once  inhabited  Japan.  The  evidence  upon  this  subject  seems  at 
first  sight  rather  conflicting,  but  on  the  whole  it  is  tolerably  conclusive. 
It  is  convincing  if  we  consider  only  the  probable,  indeed  the  almost  posi- 
tive, Aino  origin  of  geographical  place-names  in  every  part  of  the 
archipelago.t  It  is  apparently  weak  if  we  consider  only  the  very  re- 
mote relations  to  be  observed  between  the  languages,  mythologies,  and 

*  Transasiatic  Society  Japan,  xvi,  18. 

t  The  Language,  Mythology,  and  Gt^o^raphical  nomenolatnre  of  Japan  viewed  in  the 
Ught  of  Aino  Stadiea.    Prof.  B.  H.  Chamberlain. 
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castoms  of  the  present  Ainos  and  Japanese.  Bat  on  the  other  hand, 
if  we  seek  to  discover  Japanese  influences  changing  the  habits  and  im- 
proving the  condition  of  those  Ainos  who  have  lived  in  close  conti- 
guity with  Japanese  in  Yezo  for  the  last  hundred  3*ears,  we  must  con- 
fess that  the  signs  of  it  are  scarcely  noticeable.  The  Aino  in  close 
contact  with  Japanese  civilization  remains,  intellectually  and  other- 
wise, as  much  a  savage  in  culture  to-day  as  he  ever  could  have  been.  It 
is  true  that  some  Japanese  tales  have  found  their  way  into  Aino  folk-lore, 
and  a  Japanese  hero,  Yoshistune,  is  reputed  to  have  taught  them  use- 
ful arts.  They  number  among  their  household  treasures  old  Japanese 
swords  and  curios,  which  have  been  handed  down  from  past  genera- 
tions. They  now  use  Japanese  knives  instead  of  stone  implements 
and  metal  arrow-heads  in  place  of  flint.  But  it  is  scarcely  a  century 
since  they  emerged  from  the  stone  age,  and  otherwise  they  have  not 
passed  beyond  it. 

We  have  here  a  remarkable  instance  of  the  close  association  of  two 
distinct  races,  one  superior  and  powerful,  the  other  degraded  and  weak, 
working  together  day  by  day,  living  in  contiguous  villages,  intermar- 
rying more  or  less,  and  yet,  afber  a  century  of  such  intimacy,  as  distinct 
iu  their  character,  habits  of  life,  superstitions  and  beliefs  as  though 
they  had  never  come  together.  The  Aino  has  not  so  much  as  learned 
to  make  a  reputable  bow  and  arrow,  although  iu  the  past  he  has  had 
to  meet  the  Japanese,  who  are  famous  archers,  iu  many  battles.  It  is 
a  most  remarkable  example  of  the  persistence  of  distinct  types  together, 
when  the  conditions  are  apparently  favorable  for  the  absorption  of  one 
T)y  the  other.  The  Ainos,  being  unable  to  affiliate  more  closely  with 
the  Japanese,  remain  distinct  and  apart,  and  are  therefore  doomed  to 
extinction  from  the  face  of  the  earth. 

As  regards  the  evidence  of  place-names  of  Aino  origin  in  Japan,  a 
reference  to  Professor  Ohamberlaiu's  valuable  monograph  shows  that 
they  are  very  widely  distributed,  even  so  far  south  as  Kiushiu.  Only 
a  few  examples  will  be  quoted  here  to  indicate  the  character  of  the 
evidence,  the  full  strength  of  which  can  be  brought  out  only  by  careful 
philological  studies,  such  as  the  author  named  above  has  moat  ably 
carried  out.  Japanese  geographical  names  are  written  with  Chinese 
characters^  which  even  the  learned  can  not  pronounce  correctly  without 
the  aid  of  a  geographical  dictionary.  These  characters  have  meanings 
which  may  or  may  not  throw  light  upon  the  origin  of  the  name.  For 
example,  Otaru  is  an  Aino  place-name,  meaning  ^^  sandy  road."  The 
reading  of  the  Chinese  chairacters  is  ^^  small  cask."  Many  examples  of 
this  kind  show  that  the  meaning  of  the  Chinese  characters  may  be  very 
misleading.  In  the  following  list  will  be  found  a  number  of  names 
illustrating  the  very  absurd  meanings  in  Japanese^  and  the  Aino  deri- 
vations proposed  by  Professor  Chamberlain, 

H.  Mis.  129,  pt.2— 2S 
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Place-names. 

Japanese. 

Aino. 

Uu 

(Phonetic) 

Tbe  promontory. 

The  bay  near  the  promontory. 

Stream. 

The  oliff  by  the  stream. 

Dry  river. 

The  grassy  plain. 

Long  river. 

The  stream  ft-om  the  lake. 

The  distant  island. 

Sand. 

Izamo 

Issuing  doads 

Nakl 

Name  tree 

Kabari 

Name  flat 

Sabe 

Sara 

Tajiabe ....... 

(Phonetic) 

...do 

Rice-fleld  name,  tribe 

Hares  in  a  row 

Tonami 

Tsushima 

XJda 

Opposite  horses 

(Phonetic) 

The  distribation  of  names  which  are  unqnestionably  of  Aino  origin, 
can  be  traced  through  the  main  island,  and  throngh  Shikoku  and  Eia- 
shin,  even  into  the  extreme  southern  province  of  Osnmi,  and  across  the 
sea  in  the  islands  of  Iki  and  Tsushima.  ^<  The  dawn  of  history  shows 
them  (the  Ainos)  to  us  living  far  to  the  south  and  west  of  their  present 
haunts,  and  ever  since  then,  century  by  century,  we  see  them  retreating 
westwards  under  the  pressure  of  the  colonists  from  Europe."    •    •     • 

Evidently  the  Japanese  Government  can  not,  with  the  best  of  inten- 
tions, preserve  the  race  much  longer  from  extinction.  If  the  Ainos  once 
inhabited  southern  Japan,  as  the  evidence  of  geographical  place-names 
seems  to  prove,  and  if  they  have  gradually  been  driven  northward,  their 
presence  in  the  north  of  the  main  island  within  the  historic  period  leads 
to  the  supposition  that  the  early  Japanese  were  the  aggressors.  If  this 
were  so,  we  would  expect  some  allusion  to  the  fact  in  ancient  traditions 
and  literature.  The  Japanese  records  of  events  previous  to  the  historic 
period  are  exceedingly  unsatisfactory,  but  it  is  significant  that  some  of 
the  half-mythical,  personages  bear  Aino  names.  Thus  Tomibiko,  for 
example,  means  nothing  in  Japanese,  but  the  Ainos  have  the  word  tumif 
"of  war,''  which,  in  combination  with  the  Japanese  hiko  or  Wfco,  "prince," 
gives  us  "Prince  of  war."  The  Ukashl  are  evidently  the  elders,  from 
the  Aino  word  ekdshi.    Instances  like  these  might  be  multiplied. 

According  to  Japanese  records  Japan  was  once  inhabited  by  a  race 
of  dwarfs,  who  lived  in  underground  dwellings— "earth-spiders,"  they 
were  called.  These  were  exterminated  by  tbe  Japanese  as  the  latter 
spread  over  the  country.  There  are  also  allusions  to  a  hairy  race  of 
savages  called  Tebisu,  or  Yemishi.  This  word  is  usually  assumed  to 
designate  the  Ainos,  with  whom  the  Japanese  must  have  come  in  con* 
tact  very  early.  It  would  appear,  therefore,  that  the  Japanese  found 
the  country  inhabited  by  two  different  races,  the  so-called  cave-dwellers 
and  the  Ainos,  a  supposition  which  seems  not  improbable  in  the  light 
of  recent  ethnographic  studies.  In  the  preceding  paper  ("  The  Pit-dwel- 
lers of  Yezo")  the  author  has  brought  forward  evidence  to  prove  that 
certain  excavations  in  the  ground,  quite  numerous  in  Yezo,  are  the 
ruins  of  ancient  dwellings,  once  inhabited  by  a  people  unlike  the  Ainos. 
The  Ainos  have,  in  fact,  a  tradition  concerning  such  a  race  of  pit-dwel- 
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lers,  or  koro^pok-gane  dwellers,  under  ground,  which  they  chiim  to  have 
exterminated.  But  it  is  impossible  to  determine  whether  this  is  a 
genuine  tradition  or  an  invention  of  the  people  to  explain  the  ex- 
istence of  the  pits.  It  is  reasonable  to  suppose  that  they  should  have 
heard  of  the  Smelenkur  of  Saghalien,  who  also  live  in  half-underground 
dwellings.  The  Tsuishikari  Ainos,  who  originally  inhabited  Saghalien, 
and  who  have  customs  somewhat  different  from  the  Yezo  Ainos,  say 
that  thpir  people*  ^*  used  to  live  in  underground  houses  called  toichioei. 
In  spring  they  forsook  them  and  lived  above  ground  until  the  frost  and 
snow  again  made  them  seek  shelter  in  these  subterranean  dwellings, 
which  were  pits  roofed  over,  not  caves."*  Possibly  the  Saghalin  Ainos 
are  the  more  or  less  direct  descendants  of  the  ancient  pit-dwellers,  but  it 
seems  quite  as  likely  that  they  have  thus  merely  described  the  dwellings 
of  the  Smelenkur  of  Saghalien,  with  whom  they  must  have  been  well 
acquainted.    The  Smelenkur  seem  to  be  a  Mongolian  people. 

From  the  relics  of  the  Stone  Age  and  of  the  kitchen  middens  in  Japan, 
Professor  Milne  concludes  that  the  Ainos  t  once  inhabited  Japan  as  far 
south  as  Kiushiu.  The  remains  are  of  the  same  character  throughout 
the  country,  but  they  are  more  abundant  in  the  north.  The  evidence 
that  they  are  of  Aino  origin  may  be  briefly  summarized  as  follows : 

(1)  The  designs  on  the  pottery  are  the  same  as  those  on  pottery 
found  in  Yezo,  supposed  to  have  been  made  by  Ainos  at  a  time  when 
they  possessed  the  art  of  making  pots. 

(2)  Some  of  the  shell-heaps  occur  in  places  known  to  have  been  occu- 
pied by  Ainos.  Historical  evidence  is  clear  that  the  Ainos  formerly 
lived  as  far  south  as  the  thirty-eighth  parallel,  which  is  about  the  lati- 
tude of  Sendai. 

(3)  The  Ainos  formerly  used  stone  implements,  presumably  the  same 
as  those  found  with  the  pottery.  Professor  Milne  presumes  that  the 
Japanese,  entering  the  country  from  the  south,  chased  the  Ainos  before 
them,  while  the  Ainos  in  turn  drove  the  pit-dwellers  back  toward 
Kamtschatka.  There  is,  however,  a  missing  link  in  the  argument,  be- 
cause the  present  Ainos  do  not  make  pottery  of  any  kind.  It  is  scarcely 
probable  that  such  a  useful  art,  when  once  developed  to  the  condition 
of  elaborate  artistic  decoration  shown  by  the  vessels  and  fragments 
from  the  shell-heaps,  should  be  utterly  lost  by  a  people.  The  specimens 
shown  on  Plate  lxxxi  will  give  an  idea  of  the  character  of  this  deco- 
ration, which  is  far  superior  to  anything  found  on  Japanese  sepulchral 
pottery.  The  only  explanation  that  suggests  itself  which  might  ac- 
count for  the  loss  of  this  art  by  the  Ainos  is,  that  in  gradually  moving 
northward  they  passed  into  a  region  where  they  could  not  find  clay  for 
making  their  vessels.  But  this  can  scarcely  be  true,  for  fragments  of 
ancient  pots  are  found  in  Yezo  mounds. 


*  J.  M.  Dixon.    The  Tsuisbikari  Ainos.    Trana.  Astatic  Soc,  Japan,  xi,  18b3,  39-50. 
t  Trans.  Aaiatic  Boo.,  Japan,  vii,  1879,  61-87. 


436  REPORT   OP   NATIONAL   MUSEUM,  1890. 

Plate  Lxxxi  represents  a  portion  of  a  large  and  very  interesting  col- 
lection made  up  by  M.  l'Abb6  Furet,  of  Hakodate.  The  specimens  were 
obtained  from  various  localities  in  Yezo  and  from  Awomori,  on  the  main 
island  of  Japan.  It  is  scarcely  within  the  province  of  this  article  to  dis- 
cuss this  part  of  the  subject  at  length,  particularly  since  to  do  so  woald 
require  numerous  references  to  Japanese  pottery,  and  many  additioual 
illustrations  to  present  the  subject  clearly.  Those  who  are  already  ae- 
quainted  with  ancient  Japanese  pottery  will  immediately  recognize  that 
these  specimens  are  entirely  dififerent  in  form  and  decoration  from  auj 
found  in  Japanese  graves.  Professor  Milne  states,  as  a  historical  fact, 
that  the  Ainos  in  the  neighborhood  of  Nemuro  ''used  flint  instrnmeuts 
and  manufactured  pottery  until  late  in  the  last  century .''  The  basis  of 
this  statement  seems  to  be  that  Mr.  Charles  Maries  saw  in  the  houses 
of  Ainos,  near  Horoidzumi,  clay  vessels  in  appearance  very  like  tbe 
fragments  from  the  shell-heaps,  from  which  he  concluded  that  the 
Ainos  at  that  time  still  made  pots;  and  further,  that  a  book  published 
in  the  3'ear  1800  gives  drawings  and  descriptions  of  pots  at  that  time 
manufactured  by  the  Ainos. 

The  evidence  is  not  quite  convincing.  Professor  Milne  thinks  the 
Ainos  gave  up  making  pottery  because  they  could  get  it  from  the 
Japanese.  But,  as  far  fis  my  observation  goes,  they  do  not  use  much 
pottery  of  any  kind.  Their  implements  are  of  wood,  and  if  one  occa- 
sionally^ finds  a  Japanese  tea-set  in  an  Aino  house,  it  will  be  about  the 
extent  of  their  possessions  of  that  kind  of  ware. 

The  shell-heaps  furnish  still  further  evidence  of  the  early  occupancy 
of  Japan  by  a  race  certainly  closely  related  to  the  Ainos.  It  is  a  pecu- 
liarity of  the  latter  that  the  humerus  and  the  tibia  are  very  much 
flattened  or  platycuemic.  Such  bones  have  been  found  by  Professor 
Morse  in  the  shell-heaps,  with  indications  of  cannibalism  among  the 
people. 

A  Japanese  writer  has  recently  published  a  description  of  two  peculiar 
huts  still  in  existence  in  Shonai,  on  the  west  coast  of  Japan,  which  he 
believes  may  have  been  erected  by  the  people  who  made  the  i)ottery  of 
the  kitchen-middens.* 

If  we  may  judge  from  the  authority  of  old  Japanese  writings,  and  also 
from  other  evidence,  such,  for  example,  as  the  discovery  of  indications 
of  cannibalism  in  tbe  8hell-he<ips  by  Professor  Morse,  and  the  cruel 
modes  of  punishment  brought  forward  by  H.  von  Siebold,  the  Ainos 
were  once  a  fierce  and  warlike  people.  They  are  now  gentle  and 
courteous  in  manner,  and  one  can  scarcely  believe  that  they  are  de- 
scendants of  cruel  savages.  Only  once,  while  I  was  alone  among  them 
on  the  northeast  coast,  I  had  the  misfortune  to  incur  the  displeasure 
of  the  chief  man  of  the  village,  the  largest  Aino  I  saw  in  all  my  travels. 

I  had  seen  some  of  his  people  the  day  before,  and  had  promised  them 

*  Y.  Hashiba.  Dwellers  in  pits  still  found  at  Shonai.  Bulletin  of  tbe  Tokyo  Aa« 
thropologioal  Society,  lu  (1988),  159.    Printed  in  Japaneae. 
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some  8ak6  in  the  evening.  On  returning  to  my  hotel  I  ordered  the 
8ak6  to  be  sent  to  them«  but  the  Japanese  neglected  to  attend  to  it. 
Consequently  when  I  went  to  photograph  them  the  next  day,  just  as  I 
was  about  to  take  a  picture  of  two  old  persons,  the  chief  called  out  from 
a  distance  and  my  subjects  turned  away.  I  induced  them  to  pose  once 
more,  when  the  burly  chief  came  on  a  run,  forcibly  threw  his  olfending 
subjects  on  either  side  and  turned  to  me  with  lire  in  his  eye  and  some 
A'^ery  strong  language,  no  doubt,  of  which  I  could  not  understand  one 
word.  1  thought  he  would  smash  my  camera,  and  he  might  easily  have 
thrown  me  into  the  sea.  However,  by  degrees  he  cooled  down  and 
finally  he  stood  for  his  own  picture  in  a  pose  of  his  own,  neither  grace- 
ful nor  elegant.  But  he  came  on  me  like  a  type  of  a  fierce  high-tempered 
savage,  such  as  I  do  not  care  to  encounter  again. 

There  is  an  account  of  the  Ainos  of  six  or  seven  centuries  ago,  which 
tallies  well  with  the  supposition  that  they  were  once  a  warlike  people. 
It  is  from  a  report  of  Mr.  Henry  S.  Munroe,  and  relates  to  the  discovery 
of  gold  in  Yezo.  According  to  the  Japanese  tradition,  a  party  of 
Japanese  in  the  second  year  of  Genkiu  went  to  Yezo  and  remained  there 
13  years  washing  for  gold.  The  account  goes  on  to  say  :  "At  this  time 
the  Ainos  were  a  very  savage  and  warlike  race  and  gave  the  gold- 
washers  no  little  trouble.  Finally  after  a  desperate  battle,  the  Ainos 
became  masters  of  the  field,  killing  the  whole  party  of  Japanese  with 
the  exception  of  the  priest.  •  •  *  The  Ainos  emboldened  by  the 
victory,  crossed  the  straits  in  large  force  and  made  vigorous  war  on 
the  Japanese.'' 

AINO  POPULATION. 

In  an  article  published  in  the  Japan  "Mail"  of  January  20, 1888,  Mr. 
John  Batchelor  has  given  the  following  statistics  of  the  Aino  population 
of  Yezo  for  four  successive  years.    His  figures  are  as  follows : 

Aino  population  in  Yezo. 


Year. 

Males. 

Females,  i  Total. 

1882 

8.546 

8, 652     17, 198 

1883 

8. 551  1        8, 596 

17,150 

1884 

9.051 

8,776 

17,827 

1885 

7,900 

8,063 

15.963 

The  cause  of  the  decrease  in  1885  is  not  explained.  It  amounts  to 
1,864  and  includes  1,151  males  and  713  females.  I  am  disposed  to 
regard  it  as  an  error  in  the  returns,  not  at  all  impossible  in  Japanese 
methods.  In  the  course  of  my  own  travels  I  endeavored  to  obtain 
definite  information  concerning  the  population,  not  with  the  view  of 
learning  the  total  number  of  Ainos  in  Yezo,  which  could  only  be  done 
by  visiting  all  parts  of  the  island,  but  for  the  purpose  of  enabling 
future  travellers  to  know  where  the  largest  settlements  are  to  be  found. 
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That  this  is  an  important  consiileration  was  well  illastrated  la  my  own 
experience.  No  doubt  there  are  officials  at  Sapporo,  the  seat  of  gov- 
ernment, and  perhaps  also  in  Hakodate,  who  can  ^ve  sach  informa- 
tion, but  I  was  quite  unable  to  get  any  knowledge  whatever  as  to  the 
existence  or  non-existence  of  any  considerable  number  of  Ainos  on  the 
northeast  coast  of  Yezo.  I  went  to  Hakodate  intending  to  sail  directly 
to  Nemuro,  and  to  go  from  there  as  far  as  possible  to  the  north,  bat 
from  the  information  I  received  at  Hakodate,  I  was  led  to  change  iny 
X)lan,  and  concluded  to  come  back  along  the  southeast  coast  over  the 
well-known  routes  of  travel.  But  at  Nemuro  I  was  so  fortunate  as  to 
meet  a  gentleman  who  had  been  farther  north,  and  from  his  observa- 
tions I  was  led  to  resume  my  original  plan,  much  to  my  satisfaction; 
for  the  Ainos  of  the  south  are  well  known  to  foreign  travelers,  while 
those  in  the  north  have  scarcely  been  seen  except  by  Japanese. 

The  population  of  the  places  mentioned  below  was  very  courteously 
given  me  by  the  local  Japanese  officials.  There  may  be  serious  errors 
in  spelling  the  names  of  villages,  but  I  have  endeavored  to  convey  the 
sounds  as  well  as  I  could  catch  them  from  the  Hokaido  Japanese,  which 
it  was  always  difficult  for  me  to  understand. 


Town  or  village. 


Bitakai  .. 
Shibetaa. 


Sbari: 

Shioiatokai... 

Shari 

Yambetou 

Abashiri : 

Abashiri , 

Kitaini  Machi. 

Noyori 

Notori 

Nikuribaki... 

Mnkudo 

Naiyori 

Tombetsu 

Miboro 

Eakumt 

Dapi 

Ponkigin 

Kimitaiubi 

Furumi 

Tokoro , 


Akkeshi : 

Waktakecbo. 
MaUabacbo  . 
Homtomara.. 
Shinriawu . . . 


Houses. 


14 


35 


Halea. 

Females. 

20 

20 

10 

12 

82 

64 

11 

9 

14 

8 

21 

18 

7 

*! 

3 

6 

Tutal. 


6 
5 
7 
6 

15 
5 
9 
6 
9 
9 

50 


2 
61 

2 
12 


G 
7 
6 
6 

11 
4 
8 
4 
9 
5 

56 


5 
55 


14 


56 

4« 


2 
121 

20 

22 
38 
11 
9 
12 
12 
13 
12 

» 
17 
9 
IS 
14 
106 


116 

2 
26 
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Town  or  village. 

Hoades. 

Males. 

Females. 

Total. 

TOKACHi— ^oDtlnaed. 
Tokacfai : 

Tokaohi 

1 
9 
*> 

I 

30 
6 
10 

11 
4 

20 
14 
20 
13 
22 
6 

21 
50 
9 

3 

31 

49 

154 
67 
374 
136 

9 
27 
28 
22 
61 
31 
37 
12 
29 
10 
20 

5 
23 
19 

4 

62 
23 

240 
132 
74 

1 

18 
2 
C 
54 
12 
22 

25 

7 

45 

14 
46 

f, 

9 

57 

151 

22 

7 

79 

5 
19 

540 
104 
778 
321 

34 
75 
55 
38 

103 
77 
80 
28 
60 
28 
73 
22 
55 
43 
7 

170 
27 

400 

206 
140 

3 

13 
4 
6 
41 
16 
17 

20 
7 
47 
35 
41 
42 
27 
13 

50 
144 

23 
8 

81 

7 
15 

77 

580 
101 
801 
307 

27 
77 
68 
48 

104 
88 
02 
27 
71 
20 
53 
10 
68 
54 
6 

158 
28 

521 

271 
\            127 

4 
81 

6 
12 
95 
28 
30 

54 

14 
92 
40 

87 
70 
51 
22 

107 

Obetaukowashi 

Aiuahi 

Osansn 

Tafnkupal 

Tobatoa 

Kinaahit>a 

Nakagawa : 

Nobatori 

Horokenasbiba 

Ponbetau 

Chlota 

Tamuwatkabira 

Ikanbetan 

Chirotft 

Bett 

Kaeai: 

Fusbikobetaa 

Memarubetoa 

295 

Sachlnal 

Urekorept 

45 

15 

Katoa: 

Otofuke 

100 

Tobotl : 

Herofune 

13 

Talk! 

34 

Biroo: 

Moyori 

161 

HIUAKA. 

Urakawa 

Mitoaiabi 

1.120 

Sbidcunai 

385 

ITikap 

1.060 

Sara: 

Samfato ....• 

e28 
61 

Hiraka 

152 

Shinukotsu 

123 

t 

86 

Pintori 

207 

f 

165 

tXioi 

172 

?  OganhlrnoDaye 

55 

f  HoroMri 

140 

fKankibetau 

48 

MonbeUu 

126 

f 

41 

Gabari 

123 

Harabctsa 

97 

t - 

13 

Shamani 

328 

Horoldzoni 

56 

IBURI. 

ITuafatsii - 

1,020 

Sbiraoi 

667 

ChltoM 

267 

1 
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PERSONAL  APPEARANCE. 

lu  describiDg  the  AIdos  it  mast  be  said  that,  anless  otherwise  stated, 
the  word  Aino,  as  used  by  the  present  author,  is  restricted  to  the  Ainos 
of  Yezo.  The  importance  of  this  distinction  may  be  seen  by  compar- 
ing the  group  of  so-called  Tsuishikari  Ainos  (PI.  Lxxxii),  and  the  single 
and  very  excellent  type  shown  in  Plate  lxxxiii,  with  the  group  of  Yezo 
Ainos  from  Abashiri  in  Plate  Lxxxiy ,  and  in  the  succeeding  illustrations. 
In  the  Abashiri  group  the  man  sitting  cross-legged  near  the  the  middle 
undoubtedly  belongs  to  the  Tsuishikari  type.  The  latter  came  from  Sag- 
halin  in  1875  and  settled  in  the  rich  valley  of  the  Ishikari  to  the  num- 
ber of  seven  or  eight  hundred.  They  were  visited  by  Mr.  J.  M.  Dixon* 
in  the  year  1882.  At  that  time  he  found  them  about  12  miles  from  Sap- 
poro, at  the  junction  of  the  Ishikari  and  Toyohira  Kivers.  When  I 
reached  Sapporo  in  1888,  intending  to  visit  them,  I  learned  that  tbey 
had  all  moved  to  Atsuta,  about  26  miles  from  Sapporo,  on  the  Ishikari. 
Unfortunately  I  was  unable  to  visit  them,  but  through  the  courtesy  of 
Mr.  H.  Sato,  of  the  Sapporo  Agricultural  College,  I  was  able  to  secnre 
a  valuable  collection  of  articles  from  them,  which  are  now  in  the  Ma- 
seum. 

The  Tsuishikari  Ainos  differ  in  several  respects  from  the  Ainos  of 
Yezo.  The  men  are  distinguished  by  a  peculiar  manner  of  shaving  the 
hair  back  from  the  forehead.  Mr.  Dixon  says  they  also  '^cut  their  hair 
at  the  back  into  the  neck."  The  women  have  bright,  pleasing  faces, 
and  tattoo  the  mouth,  like  the  Yezo  Ainos,  with  a  broad  band  reaching 
well  to  the  ears.  Their  utensils  differ  slightly  from  those  fouud  among 
the  Yezo  Ainos,  and  their  language  is  similar,  but  not  quite  the  same. 
The  two  wooden  dishes  represented  in  Fig.  69  are  quite  different  from 
any  which  I  saw  among  the  Yezo  Ainos.  The  one  marked  150774  is 
said  to  be  used  as  a  rice  bowl.  It  is  12  inches  in  length.  The  other, 
150777,  is  presumably  a  fish  plate.  The  Ainos  are  characterized  by  a 
strong  growth  of  hair  about  the  legs  and  body,  long  black  hair  on  the 
head,  and  heavy  beards.  Writers  have  occasionally  asserted  that  the 
Ainos  are  not  generally  more  hairy  than  other  people,  but  I  have  else- 
where shown  how  such  an  error  might  be  explained.  My  own  obser- 
vations of  what  I  regard  as  a  purer  Aino  stock  than  is  usually  seen  by 
travelers  in  Yezo,  have  convinced  me  that  great  hairiness  of  the  body 
is  a  strong  characteristic  of  the  Aino  men,  and  the  evidence  of  this  is 
to  be  seen  in  the  photographs  which  I  have  brought  home. 

The  Ainos  are  small  in  stature,  although  rather  larger  than  the  Jap- 
anese. They  are  more  strongly  built,  and  doubtless  endowed  with 
greater  powers  of  endurance.  In  color  they  are  rather  brown  than  yel- 
low, but  scarcely  darker  than  the  Japanese.  On  this  point,  however, 
it  is  difficult  to  speak  with  confidence,  for  they  do  not  bathe  or  wash, 
and  the  natural  color  of  the  skin  is  not  often  seen.    The  hair  and  beard, 

*  Trans.  Asiatic  Society  Japan»  xi,  3^-60. 
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which  are  thick  aud  bushy,  are  allowed  to  grow  to  fall  length,  and  they 
are  never  combed  or  brushed.  Oousequently  an  Aiuo  at  home  presents 
a  very  uncouth  appearance.  Nevertheless,  it  is  evident  enough  that 
most  of  them  would  be  line-looking  men  if  they  could  be  induced  to 
bathe,  comb  their  hair,  and  put  on  good  clothes.  Although  ignorant 
aud  superstitions,  they  do  not  look  like  savages  or  barbarians.  Thoir 
manners  are  gentle,  their  voices  soft  and  pleasing. 


Rick-bowl  and  Fibh-platb,  Tbuibhirabi  Aucob. 

Good  types  are  shown  in  Plates  Lxxxv-ix.  The  hairiness  of  the 
body  is  best  shown  in  Plates  Lxxxvii-ix.  The  old  man  (PI.  Lxxxix) 
at  the  door  of  his  house  is  covered  with  long  hair  on  the  breast 
and  shoulders,  which  is  much  more  conspicuous  than  appears  in  the 
photograph.  The  young  women  are  often  comely  and  attractive.  The 
young  girl  (PI.  xc)  is  not  devoid  of  the  many  feminine  instincts  of  a 
coquettish  society  belle.  But  she  was  capable  of  making  a  good  bar- 
gain for  the  work  of  her  hands,  as  I  found  when  I  purchased  some  of 
her  embroidery. 

The  Japanese  in  Yezo  are  quick  to  recognize  the  good  qualities  of 
Aiuo  women,  and  many  of  them  marry  Aino  wives.  As  the  women 
grow  older,  they  quickly  lose  the  bloom  of  youth,  becoming  worn  and 
wrinkled,  no  doubt  from  the  exposure  and  hardship  of  their  rough 
lives.  Two  good  types  from  the  northeast  coast  are  represented  in 
Plate  xci. 

The  faces  of  the  women  are  disfigured  by  tattooing  around  the 
mouth,  the  style  of  which  varies  with  the  locality.  Young  maidens  of 
six  or  seven  have  a  little  spot  on  the  upper  lip.    As  they  grow  older, 
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this  is  gradually  extended  until  a  more  or  less  broad  band  surronDds 
the  mouth  and  perhaps  extends  in  a  tapering  curve  on  both  cheeks 
toward  the  ears.  The  arms  also  are  tattooed  in  various  patterns. 
The  tattoo  marks  are  made  by  cross-hatching  the  skin  with  knives, 
which  they  get  from  the  Japanese.  Into  the  cuts  thus  made  the  soot 
of  burning  birch  {kaba)  bark  is  rubbed,  which  is  collected  on  the  bot- 
tom of  a  dish  held  over  the  fire.  The  color  of  the  marks  thus  made  is 
distinctly  bluish,  and  for  this  reason  it  does  not  show  so  conspicuonsly 
in  photographs  as  it  appears  to  the  eye.  The  width  and  extent  of  the 
tattoo  marks,  as  well  as  the  depth  of  the  color,  is  different  in  varioas 
parts  of  Yezo.  In  the  north  it  is  a  narrow  band  on  both  lips,  not  very 
conspicuous,  as  shown  in  the  picture  of  two  young  women  of  Tokoro, 
Plate  xcii.  At  Ohotsu,  on  the  southeast  coast,  the  bauds  are  wider, 
but  not  much  extended  on  either  side  of  the  mouth,  and  the  color  is 
almost  black.  This  pattern  is  seen  also  about  Urap  (Pis.  xo  aud 
XOiii.)  In  other  localities  the  baud  is  very  broad  and  well  extended 
towards  the  ears,  as  shown  in  Plate  xciv,  but  in  this  case  the  color  is 
in  wavy  lines  and  not  deep. 

On  the  road  from  Tamakomai  to  Sapporo  I  met  two  women  with  ver- 
tical tattoo  mdrks  on  the  forehead  between  the  eyes.  This  observation 
was  only  casual  and  therefore  not  entirely  satisfactory,  for  I  supposed 
it  would  be  possible  to  further  verify  it  by  visiting  some  of  the  villages 
in  that  region.  Tbis  I  was  unable  to  do.  But  the  practice  of  tattooiug 
the  forehead  has  been  noted  by  other  observers.  Mr.  Batchelor  bas 
casually  mentioned  that  the  Aino  women  <<  in  some  cases  tattoo  their 
foreheads."  Tbis,  as  well  as  an  allusion  to  the  fact  by  Dr.  Schenbe, 
confirms  my  own  observation.  Prof.  H.  E.  Stockbridgo,  with  whom  I 
have  since  spoken  on  the  subject,  informs  me  that  he  has  frequently 
noticed  this  form  of  tattooing,  and  that  it  seems  to  be  most  commoQ 
along  the  west  coast. 

The  tattoo  marks  on  the  arm  are  best  shown  in  Plate  XCY,  wbich 
represents  an  old  woman  of  Tokoro.  The  patterns  vary  greatly  in 
different  cases,  but  they  all  have  the  same  general  character  of  alter- 
nating horizontal  lines  and  crossed  lines. 

The  origin  and  significance  of  tattooing  among  the  Ainos  is  obscure. 
It  seems  to  be  merely  an  inherited  custom  without  any  recognized 
object. 

STAGE   OF  CULTURE. 

Probably  few  who  reaU  these  lines  have  ever  seen  the  lower  stages 
of  human  savagery  and  barbarism,  still  less  have  they  an  adequate 
conception  of  the  physical  and  moral  condition,  or  of  the  manner  of 
life,  which  characterizes  the  lower  types  of  human  existence.  The 
American  Indian  is  a  picturesque  character  as  we  think  of  him  roam- 
ing over  plains  and  through  forests,  hunting  the  buffalo  and  other  wild 
animals,  sleeping  peacefully  in  his  wigwam,  and  enjoying  the  fruits  of 
a  luxuriant  soil.    But  come  nearer,  and  we  find  that  the  hunt  is  for 
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AiNO  Girl,  Urap. 
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food  and  raiment,  the  wigwam  is  close  and  smoky,  the  fraits  of  the 
earth  are  nuts,  and  acorns,  and  roots,  and  grubs  dug  out  of  Mie  ground. 
To  know  how  miserably  a  savage  lives,  one  must  see  him  in  his  house. 
A  century  ago  the  Ainos  were  living  in  the  age  of  stone.  They  are 
beyond  it  now  only  because  they  have  obtained  knives  from  the  Japan- 
ese. The  stone  arrow-heads,  which  one  may  pick  up  almost  anywhere, 
even  in  the  plowed  fields  of  Hakodate,  have  given  way  to  heads  of 
bamboo  or- iron.  At  Yeterof  I  purchased  a  stone  implement  for  cut- 
ting, which  could  not  have  been  very  old.  They  have  no  writings,  no 
records  of  their  past,  no  aspirations.  Their  language  is  still  a  puzzle, 
their  traditions  and  myths  are  scarcely  known  except  to  a  few  students. 
They  are  incapable  of  advancement.  After  a  century  of  contact  with 
the  Japanese,  they  have  learned  no  arts,  adopted  no  improvements. 
The  hunter  to  day  shoots  the  bear  with  poisoned  arrow  from  a  bow  as 
primitive  as  early  man  himself,  although  the  Japanese  are  famous  for 
their  archery  and  weapons. 

PHYSICAL  CHARACTERS   OP  THE  AINOS. 

The  appearance  and  general  characteristics  of  the  Ainos  have  already 
been  described.  It  is,  therefore,  only  necessary  to  allude  particularly 
to  certain  conspicuous  features,  mainly  to  their  hairy  nature.  For  a 
good  series  of  physical  measurements  the  reader  is  referred  to  those  of 
Dr.  Scheube,*  and  especially  to  a  very  valuable  contribution  by  Prof. 
W.  Donitz.t  The  last-named  author  concludes  that  on  the  whole  the 
results  of  iiis  observations  indicate  that  the  Ainos  belong  to  the  Mon- 
golian stock.  This  conclusion  is  not  sustained  by  all  observers.  Dr. 
Scheube,  for  example,  concludes  from  the  results  of  measurements  of 
Aino  skulls,  and  from  other  characters,  that  they  do  not  belong  to  the 
Mongolian  type.  Their  great  hairiness,  the  position  of  the  eyes,  the 
conformation  of  the  nose,  the  great  breadth  of  the  face,  etc.,  are  all 
characters  which  distinguish  them  from  Mongols. 

The  most  conspicuous  feature  of  the  Ainos  is  their  remarkable  hairi- 
ness. The  testimony  of  travelers  concerning  this  matter  is  conflicting, 
but  we  may  explain  this  on  the  supposition  that  the  observers  have 
not  always  recognized  the  typical  Aino.  Mr.  Batchelor  says :  ^<  I  have 
seen  one  old  man  so  completely  covered  with  hair  that  his  body  could 
hardly  be  seen."  This  was  an  exceptional  case,  but  ray  own  observa- 
tions have  fully  substantiated  the  results  of  those  writers  who  have 
carefully  investigated  the  physical  characters  of  these  people.  Dr. 
Scheube  relates  that  he  has  seen  men  with  hair  on  the  breast  10  centi- 
metres in  length,  and  on  the  back  5  centimetres  and  over.  This  subject 
has  been  examined  by  Dr.  Hilgendorf,):  who,  in  1875,  made  a  seiies  of 

*  Scheabe,  B.    Die  AIdos.    Mittbeilanf^en  der  Denischen  GesellHchaft  fiir  Natur- 
QDd  Volkcrknncle  Ostasiens,  III  (1882),  220-245. 
tDonitz,  Prof.  W.  Bemerkangen  neber  Ainos,  loc.  cit.j  Dec,  1874,  61-67. 
t  Mittb.  Deutacben  Geaellscb.  ftir  Natnr-  n.  VolkerkuDde.    June,  1875,  pp.  11-13. 
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microscopical  investigations.  Tfe  foand  that  the  hair  of  the  head  was 
coarse,  slightly  curved,  and  of  a  pure  black  color.  The  hairs  are  not 
so  numerous  over  a  given  area  of  the  head  as  on  Japanese  or  Euro- 
peans. On  1  square  centimetre  214  hairs  were  counted.  On  a  Japan- 
ese with  rather  fine  hair  he  found  286 ;  on  another  with  coarser  hair, 
252;  on  a  fine-haired  German,  280;  on  another  with  coarser  hair,  272.* 
Nevertheless,  the  volume  of  hairon  the  Ainos  is  not  small,  since  this 
depends  both  upon  the  number  and  the  size  of  the  hairs.  The  Aino 
hair  is  oval  in  section,  and  the  greatest  diameter  is  from  0.1  to  0.125 
millimetres.  The  measurements  were  made  by  securing  single  hairs  in 
a  cylinder  of  wood  and  by  turning  this  about,  measuring  the  diameters 
with  a  microscope.    The  following  measurements  are  given : 


Aino  No.  1  1  One  Iftr^e  hair  . 

Aino  No.  2 ^  One  bair 

AinoNo.  3 do 

Aino  No.  4 1 do 

j....do 

|....do 

AinoNo.  5 i do 

j....do 

do 


r 


1  0. 078  '  0. 125 

0.090 

0.106 

0.085 

0.127 

0.095 

0.127 

0.003 

0.138 

0.090 

0.140 

0.087 

0.106 

0.079 

O.lll 

0.079 

0.111 

The  flattening  is  in  proportion  of  2  to  3.  According  to  the  same  au- 
thority the  hair  of  the  upper  body  is  principally  about  the  middle  of 
the  breast  and  on  the  line  below.  The  breast  hairs  were  6  milUnoietres 
in  length,  about  twenty-four  on  a  square  centimetre.  They  measured 
0.106  by  0.069  millimetres  in  diameter. 

In  addition  to  these  observations,  Mr.  John  Aspinwall  has  examined 
several  specimens  of  hair  which  I  obtained — not  without  evident  mis- 
givings on  the  part  of  the  people — from  the  Ainos  at  Piratori.  Mr. 
Aspinwairs  measurements  have  been  numerous,  and  his  results  are  given 
here  in  considerable  detail. 

REPORT  OF   MR.   JOHN   ASPINWALL. 

In  accordance  with  your  request,  I  have  made  a  microscopical  examination  of  the 

■  five  samples  of  Aiuo  hair  collected  by  you.    Two  objects  were  kept  in  mind  iu  tbi8 

examination:   First.  I  wisbed  to  obtain  a  true  cros»«ection ;   second.  To  discover 

the  trne  relation  of  the  plane  of  natural  cnrvature  of  the  hair  to  the  fignre  of  tbe 

cross-section. 

To  obtain  the  first,  it  seemed  necessary  that  no  more  pressure  shonld  be  given  to 
tbe  hair  than  that  exerted  by  the  knife  of  the  microtome  in  cnttinfc.  This  was 
accomplisbed  by  splitting  a  cork,  placing  the  hair  upon  it  with  its  plane  of  nataral 
curvature  parallel  to  the  cut,  partially  embedding  it  in  a  gelatine-glycerioe  mass, 
and  then  laying  the  other  half  of  the  cork  gently  on  the  hairs  without  disturbing 
them.  The  cork  with  the  inclosed  hairs  was  immersed  in  alcohol  as  soon  as  tbe  im- 
bedding mass  had  set.  and  there  allowed  to  remain  until  the  mass  was  hardened 

•  It  has  been  found  by  Dr.  Wilson  that  the  number  of  hairs  per  square  inch  upon 
the  head  of  a  fairly  healthy  person  is  1,066,  which  gives  for  the  entire  head  the 
number  197,920.     Some  persons  have  as  many  as  150,000  hairs  on  the  head. 
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BufiScieoily  for  catting.  The  cork  here  acted  as  a  backing  to  the  imbedding  mass 
while  the  hairs  were  held  in  place  for  mounting.  In  clamping  in  the  microtome, 
care  was  taken  to  clamp  far  enough  below  the  cutting  plane  to  avoid  pressure  on  the 
hair  at  the  cuttiug  point.  In  this  manner  I  believe  a  true  cross-section  was  obtained, 
as  shown  in  my  photographs  of  the  sections. 

A  different  mode  of  treatment  seemed  to  be  necessary  to  obtain  the  true  relation  of 
the  plane  of  cnrvature  to  the  form  of  the  cross-section.  If  sections  of  the  hair  were 
made  by  the  above  method,  the  relation  of  the  curve  to  the  shape  of  the  section 
would  only  be  obtained  at  the  point  of  cutting.  This  would  be  sufficient  if  the  rela- 
tion were  constant,  but  if  the  relation  varied  in  the  same  hair,  it  would  not  be 
shown  by  such  a  method.  I  therefore  resorted  to  the  examination  of  a  single  hair  in 
which  the  natural  curve  had  evidently  been  preserved.  The  hair  was  cut  with  sharp 
scissors  as  nearly  at  right  angles  to  the  axis  as  possible.  The  hair  being  placed  in 
the  stage -forceps,  the  surface  of  the  cut  was  brought  into  focus  and  measured  with 
an  eye-piece  micrometer.  It  w:is  cut  again,  both  across  the  long  axis  and  then 
across  the  short  axis.  Under  this  treatment  the  oval  sections  did  not  vary  sensibly 
in  character,  and  the  lengths  of  the  axes  were  not  affect<>d  to  any  extent  by  the 
direction  of  the  cute.  This  was  done  to  a  number  of  hairs  uutil  I  was  convinced  that 
the  direction  of  the  cut  would  not  perceptibly  alter  the  shape  of  the  section  or  the 
direction  of  the  long  axis.  After  this  all  hairs  were  cut  in  one  direction,  and  I  think 
the  tables  given  prove  that  the  mode  of  cutting  gave  true  results. 

It  will  be  seen  by  the  tables  that  the  plane  of  curvature,  in  its  relation  to  the  longest 
diameter  of  the  section,  as  well  as  the  shape  of  the  cross  section  itself,  variesi,  io  many 
instances  in  the  same  hair,  both  with  man  and  woman.  My  observations  in  this 
direction  were  limited  to  three  of  the  samples  of  hair  sent,  because  they  were  the 
only  ones  that  had  been  cut  off  sharp  in  a  lock.  The  other  samples  were  not  in  a 
condition  to  show  the  natural  curvature.  These  latter  samples  I  carefully  cut  with 
the  scissors  in  three  places,  viz,  at  the  butt,  middle,  and  end.  These  faces  were  care- 
fully measared  with  the  results  given  in  the  tables.  The  scissors  seemed  to  crack 
the  hairs  across,  leaving  a  clean  surface  capable  of  being  accurately  measured. 

AINO  HAIR. 


Specimen  No.  1. 
[Measurements  in  roillinietres  made  frum  Hections.] 


No.  of 
hair. 

Length  of 
long  axis. 

Length  of 
short  axis. 

Figure  of  the  cross- 
section. 

1 

.113 

■ 
.0756  j  Oval. 

2... 

.1235 

.103    '        Do. 

3 

.1063 

.069 

Do. 

4 

.1063 

.0700 

Do. 

6 

.0862 

.0617 

Roand  (irregular). 

6 

.0804 

.0411 

Oval. 

7 

.079 

.0706 

Round  (apjiroximatel^ ). 

8 

.0962 

.079 

Oval. 

9 

.1046 

.0723 

Oval  (approximately). 

10 

.1063 

.0617 

Oval. 

11.... 

.0994 

.079 

Do. 

12 

.103 

.0862 

Do. 

13 

.0723 

.0659 

Round  (approximately). 

14 

.0756 

.069 

Do. 

15 

.0517 

.0477 

Do. 

16 

.079 

.0583 

Oval. 

Average  of  long  az 

Averaf^A  of  ahnrt  fl. 

es 09698 

Kes 07431 

Orneai 

rly  related  ai 

1 1  to  If. 
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Specimen  marked  No.  3.    Jino  hair  from  man  nawud  Benri, 

[Tbe  measarementii  rend  downward,  i.  e.,  the  first  in  at  but!  of  hair,  the  aeooDd  Dear  the  middle,  • 
the  third  near  the  end.    Mea«arement8are  in  millimetres.] 


No.  of 
hair. 

Length  of 
Ion);  axis. 

Lenffth  of 
short  axis. 



Color  of 
hair. 

Figure  of  the  section. 

.1475 

.132  1                      1 
.09     ^1  White. .^ 

Oval. 

I. -J 

.168 

Do. 

.132 

.0955] 

I 

Do. 

.132 

.0655) 

2..J 

.168 

Black 

Not  noted. 

.132 

.115 

.082  1 

r 

Oval. 

3...  J 

.133 

.1      :...do....^ 

Approximate  triangle. 

.15 

..06     j 

(    Oval. 

.082 

.082  1 

n  Round. 

4  ..I 

.1 

.06551 

...do....J    Omal. 

.082 

.05    j 

l|        Do. 

.1155 

.082  J 

f    Approximate  round. 

5... J 

.168 

White  . . }    Approximate  oval. 

.1685 

I    Oval. 

.132 

•'       ) 

f        I>o. 

6. ..J 

.168 

•' 

...do....  J         Uo. 

.1 

.»     J 

1         Do. 

.132 

.116    > 

.oessj 

.......{ 

Do. 

7...  J 

.132 

Triangle. 

.1 

Oval. 

f 

.15 

.082  1 

.......,i 

Do. 

8...i 

.198 

•' 

Do. 

.168 

.US  J 

1        B. 

1 

.1 

.082  1 
.082 
.082  J 

r>  Approximate  oraL 
Black...  J         Do. 

l|       Do. 

9. .J 

.1 

.115 

.168 

•I       1 

f        Do. 

10... J 

.16 

.115   }■    White.. i|       Do. 
.05    j                     {Do. 

.1 

.082 

.  06561                     I    Approximate  round. 

11... i 

.115 

.065    \    Black... J,  Oval. 

.082 

.03     J 

('       Do. 

.082 

.06551 

fl       Do- 

12...^ 

.1 

.O655I 

...do....il        Do. 

^ 

.1 

.05     J 

1,        Do. 

.1 

.082  1 
.082 

r|  Approximate  oTal. 

13. ..J 

.1 

...do....i!       Do. 

.1 

.0655) 

I    Oral.                             , 

.1 

.082   1 

.0655^ 

r 

Do. 

U..J 

.115 

........j 

Do. 

1 

.0655 

.038    1 

Do. 

.1 

.082  1 
.082 
.03     J 

.......{ 

Approximately  round. 

16... J 

.132 

Oval. 

.082 

Do. 

.082 

.082) 

1 

Approximately  round. 

18... i 

.115 

.0655^ 
.038   ) 

...do. ..J    Oval. 

.082 

(|       Do. 

.1 

.09     1 

r    Approximately  oval. 

17... J 

.1 

.066 

...do.... 

Oval. 

.082 

.032  J 

1 

Df». 
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Specimen  marked  No.  3.    Aino  hair  from  man  named  Benri — Continaedr 


No.  of 
hair. 

Length  of 
long  axiM. 

Length  of 
short  axi«. 

Color  of 
hair. 

Figure  of  the  section. 

f 

.1 

.082  ) 

f 

Oval. 

18... 

1 

.005SS  Blaok...^ 

Do. 

I 

082 

.03     j 

I 

Do. 

f 

108 

.08J  1 

.09 

.0655/ 

White.,  i 

Do. 

1.... 

15 

Do. 

I 

I 

Do. 

( 

115 

.09     I 

f 

D... 

20.. 

](J8 

.082    <  ...do....^ 

.05     j                      I 

Do. 

I 

082 

Do. 

f 

132 

.09    1                    r 
.09     S  ...do....  * 
.0655  J                      I 

Approximately  oval. 

21... 

183 

Oval. 

1 

1 

Do. 

AINO  HAIR— MAN. 

Specimen  i 

marked  No 

.  4. 

[This  specimen  was  cut  from  the  person  and  no  hairs  were  full  length,  nor  had  they  a  root  end 
Measurements  in  millimetres.  \ 


No.  of 
hair. 

Length  of 
long  axis. 

f 

.115 

1... 

.125 

1 

.125 

■•••1 

.125 

.125 

.108 

•  f 

.14 

3... 

.132 

I 

.14 

...j 

.115 

.115 

I 

.125 

.14 

6... J 

.14 

.0735 

f 

.108 

6... 

.1 

I 

.108 

I 

.09 

7...| 

.0735 

.0655 

( 

.14 

8... 

.14 

I 

.183 

' 

.1 

9.. -J 

.09 

.0735 

■•■•{ 

.125 

.14 

.125 

Length  of 
short  axis. 


.09  1 

.09  }• 

.09  J 

.082  1 

.082  [ 

.082  j 

■"1 

.00     j 
.09 


.1 

.09 

■"I 

.0655J 
.09 
.082 
.0735 

.06551 
.0655V 
.038  J 


.09  J 
.06551 
.0735^ 
.058  i 
.09  1 
.09  [ 
.1       J 


Color  of 
hair. 


Black. 


.do. 


.do. 


.do. 


.do. 


.do. 


..do 


Figure  of  cross-section 
and  remarks. 


.do.. 


...do.. 


do. 


•1 


Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 
Egg. 
Oval  (approx.). 

Do. 

Do. 
Oval. 

Do. 

Do. 

Do. 

Do. 
Oval  (approx.). 

Do. 
Oval. 

Do. 
Do. 

I  Do. 
I  Do. 
I  Oval  <approx.). 

'  Oval. 
j        Do. 

!    i>o. 

j        Do. 
Do. 

]        Do. 

I  erk- 
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Specimen  marked  No,  3.     Aino  hair  from  man  named  Benri. 

(The  measarements  read  downward,  i.  «.,  the  first  in  at  butt  of  hair,  the  aeoond  near  the  mi(idk,ttd 
the  third  near  the  end.    Mea«aremen(8 are  in  millimetres. ] 


No.  of 
hair. 

f 

Length  of 
long  axift. 

.1475 

LenfTth  of 
ahort  axis. 

Color  of 
hair. 

Fignre  of  the  aection. 

.132  1 
.00 
.0955  J 

( 

Oval. 

I... 

168 

White..  <^ 

Do. 

1 

132 

1 

Do. 

f 

132 

•^       1 

....{ 

168 
132 

.0655J 

Black 

Not  noted. 

f 

115 

.082  ] 

f 

Oval. 

3...  J 

132 

'' 

...do. ..J 

Approximate  triangle. 

( 

15 

^.05     J 

1 

Oval. 

f 

082 

.082  1 

r 

Kouod. 

4.. 

1 

.0655  I 

...do.... 

Omil. 

( 

082 

.05    J 

1 

Do. 

I 

1155 

.115   ) 
.082    . 
.082  J 

r 

Approximate  round. 

5... 

168 

White..  ^ 

Approximate  ovaL 

I 

1685 

1 

Oval. 

( 

132 

•^       ] 

r 

Do. 

«... 

168 

-' 

...do....^ 

Do. 

I 

1 

.05     J 

1 

Do. 

f 

132 

''       1 
.116    > 

.0655J 

f 

Do. 

7... 

132 

...do.. ..J 

Triangla 

1 

1 

1 

Oval. 

( 

15 

.082  ] 

r 

Do. 

8...i 

198 

•' 

...do.... 

Do. 

168 

.115  J 

1 

Do. 

f 

I 

.082  1 
.082 
.082  J 

r 

Approximate  oval. 

«... 

1 

Black.... ^ 

Do. 

1 

115 

1 

Do. 

( 

168 

•I       1 

f 

Do. 

10... 

16 

.115    } 

White.,  i 

Do. 

I 

1 

.06    J 

i 

Do. 

f 

082 

.0656| 
.065    S' 

f 

Approximate  round. 

11... 

115 

Black...  J 

Oval. 

1 

082 

.03     J 

I 

Do. 

1 

082 

.06551 

f 

Do. 

,2...' 

1 

.0655  1 

...do....^ 

Do. 

1 

1 

.05    J 

1 

Do. 

f 

1 

.082  1 
.082    \ 

Approximate  oral. 

13... J 

1 

...do 

Do. 

1 

.06651 

Oval. 

r 

1 

.082  1 
.0655^ 

r 

Do. 

14... 

115 

...do....' 

Do. 

I 

0655 

.038   1 

1 

Do. 

I 

1 

.082  1 
.082   ^ 
.03     J 

f 

Approximately  round. 

15... 

132 

...do.... 

Oval. 

1 

082 

I 

Do. 

f 

082 

.082] 

1 

Approximately  ronnd. 

16... 

115 

.0655S 
.038   i 

...do....^ 

OvaL 

I 

082 

1 

Do. 

f 

1 

.09     1 

f 

Approximately  oval. 

17... 

1 

.066   I 

...do.... 

Oval. 

I 

082 

.032  J 

1 

Do. 
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Specimen  marked  No.  3.    Aino  hair  from  man  named  Benri — ContinaedT 


No.  of 
hair. 

Length  of 
long  axis. 

f 

.1 

18...) 

.1 

I 

.082 

f 

.108 

1.... 

.15 

I 

.1 

f 

.115 

a...  j 

.168 

-{ 

.082 
.132 
.183 

•I 

Length  of      Color  of 
Bhort  axis.         hair. 


.082   I  I 
.0655J  1 
.03     j| 
.082   ] 
.00 
.0655) 
.09     I 
.082    [• 
.05     jl 
.09     ]\ 
.09     [i 
.0655]  , 


Black..  J 


White  . 


I. ..do.... 


...do    ...^ 


Figure  of  theaection. 


Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 

D»». 

Do. 

Do. 
Approximately  oval. 
Oval. 

Do. 


AINO  HAIR— MAN. 
Specimen  marked  No,  4. 

[This  specimen  was  cut  from  the  person  and  no  hairs  were  full  length,  nor  had  they  a  root  end. 

Measurements  in  millimetres.] 


No.  of 
hair. 


-I 


2...^ 


••■•1 


-I 
■-{ 
-■{ 


10.. 


Length  of 
long  axis. 


Tjongth  of 
short  axis. 


.115 

.125 

.125 

.125 

.125 

.108 

.U 

.132 

.14 

.115 

.115 

.125 

.14 

.14 

.0735 

.108 

.1 

.108 

.09 

.0735  j 

.0655  I 

.14      I 

.14 

.183 

.1 

.09 

.0735 

.125 

.14 

.125 


.09 

.09 

.09 

.082 

.08: 

.082 


e  J 

00      J> 


.09 

.09 

.09 

.1 

.09 

-1 

.0655J 

.0.    I 

.082    S 
.0735  J 

.06551 
.0655> 


.09  > 
.09  J 
.06551 
. 0735  ^ 
.058  J 
.09  1 
-OB     V 


1 


Color  of 
hair. 


Black. 


.do. 


..do. 


.do. 


..do. 


.do. 


B'igure  of  cross-section 
and  remarks. 


..do... 


..do i 


..do. 


do. 


Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 
Egg. 
Oval  (approz.). 

Do. 

Do. 
Oval. 

Do. 

Do. 

Do. 

Do. 
Oval  (approx.). 

Do. 
Oval. 

Do. 

Do. 

Do. 

Do. 
Oval  (approx.). 
Oval. 

Do. 

Do. 

Do. 

Do. 

Do. 
Egg. 
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AINO  HAIB.-WOMAN. 

Specimen  marked  No,  5. 

[These  hairs  wero  full  length,  with  root  attached.    Meaanrementa  in  millimetrea.  J 


No.  of 
hair. 

Length  of 
long  axis. 

.108 

Length  of 
short  axis. 

.00      1 

Color  of 
hair. 

Black...  sj 

Figure  of  crosa- 
section. 

f 

Oval. 

1..J 

.108 

.082     } 

Do 
Do 

.108 

.09       1 

Do. 

2...- 

.108 
.108 
.125 

.082     ] 
.09 
.09       J 

..do....J 

Do. 
Do. 
Do. 
Do. 

3..    J 

.1 

.108 

.108 

.09    I '            r 

.09          ;..  do.-..^ 

.09       J  1                      [ 

Do. 
Do. 
Do. 
Do. 

*  •  •! 

.108 
.108 
.108 

.09           ...do  ....J 
.09       J  .                     I 

Do. 
l>o. 
Do. 
Do. 

5....J 

.108 

.09     ,1              r 

To. 

.125 

.0735l!...do....     1        {-;                               1 

.09 

.058     1:                      ( 

Do. 

6...^ 

.00 

.108 

.00 

.  082   1 1              r 

.082      [  ...do  ....} 
.082     jl                     I 

Do. 
Do. 
Do. 
Do. 

7...>! 

.09 

.09      1                    r 
.09       ^...do....<i 

Round  (approx.). 

.108 

Oval. 

.00 

.00       J 

I 

Round  (approx.). 

.125 

.082     1 

f 

Oval. 

8...^ 

.115 

.09       \ 

...do  ....-l 

Do. 

.082 

.058     J 

\ 

Do. 

.108 

.0735   ] 

1 

Do. 

9...- 

.108 

.0735    S 

...do....^ 

Do. 

.108 

.09 

1 

KgR- 

.106 

.09       1 
.082      ^ 
.09       ] 

( 

Oval.* 

10...  s^ 

.108 

••"■■1 

Do. 

.108 

Do. 

*  Note  that  this  hair  is  of  same  diinonsiou  a.H  No.  1  in  this  specimen. 

AINO  HAIR— SPECIMEN  NO  1. 

TMe  showing  reluium  of  plane  of  natural  curvature  to  the  axes  of  the  croes-aeeiion. 


^'«  of  i  n??nll  a'lu^S'fiV.lt      Direction  of  plane  of 
h«ir.    h^^»°5i.*.^,\^>*'"V       nalumlcui-v'ature. 


ot  short  axis. 


1 

2 

3 

4 

5 


4  to2J Shortaxia 

7  to  5 do 

8  to  4 do 

3to24 do 

7  to4i Long  axis  at  oater  end, 

I      short  axis  at  other. 

r4  to3 )',  At  butt,  short  axis;  at 

i3to2i y\      end,  same. 

Not  noted j  Butt,  midway ;  end,  long 

axia, 

.do    .., Butt,    midway;    u  ij  d, 

short  axis. 


Remarks. 


Oval  section. 

Do. 

Do. 

Do. 
Large,  stiff,  well 
curved  hair,  oval. 

>  Oval  section. 
Do. 

Do. 
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AINO  HAIR— SPECMEN  JfO.  1-Continaed. 
TabU$homng  relation  of  plane  of  natural  curvature  to  the  axes  of  Ihe  croM-section—CouVd. 


No.  of 
hair. 


9 

10 

11 

12 
13 


Ratio  of  length 

of  loni;  axis  to  that 

of  short  axis. 


Not  noted 

5to3 

4to2 

Batt3iby2|,end 

44by2i 
4by2i 


Direction  of  plane  of 
natural  ourvatiir«. 


Kotnarks. 


Bntt,  long   axis;    end, 

midwa}. 
Butt<,  short  axis;   end, 

short  axis.  ' 

Bott,  long   axiii;    end, 

short  axis. 
Butt,  short  axis;  end, 

long  axis. 
Butt,  midway;  end,  loug 

axis. 


Oval  section. 
Do. 
Do. 
Do. 
Do. 


SPECIMEN  NO.  2. 


1 

2 
3 
4 
5 
G 

7t«4 

Short  axis 

Oral  section.           1 
Do. 
Do. 
Do. 
Do. 
Do. 

8to5i 

9to4^    

...do 

....do 

e^  to4 

JjODe  axis 

7  to5     

Short  axis 

8  to5         

Long  axis  

NOTB.— The  table  reailily  shows  that  the  relation  of  the  plane  of  natural  curvature  to  either  one  of 
th«f»  azea  of  the  cross-section,  varies  in  different  hairs,  aa  well  as  at  different  points  in  the  8amu 
liair. 

AVERAGE  OF  ALL  MEASUREMENTS  MADE. 


[Measurements  in  millimetres.] 


No.  of  speci- 
men. 


Arerage. 


Average  of  measure- 
mentaatrootend. 


Long 
diameter. 


.114 
.1198 
.10S3 


.113 


Average  of  measure- 
ments at  middle. 


Short  Long 

diameter,     diameter. 


.0937 
.0853 
.0859 


.130 

.12 

.1104 


.1221 


Short 
diameter. 


.0346 
.0853 

.0841 


Average  of  measure- 
ments at  end. 


Long 
diameter. 


.105 

.11265 

.1018 


.0t;8 


.1064 


Short 
diameter. 


.0571 
.0777 


Naof 
hairs 
mKas- 
urotl. 


Average  ofallmeasurementa  of  long  diameter 1138 

Averageof  all  measurements  of  short  diamel«r 0827 

Nearly  related  as  1  to  Ig. 


Figures  of  the  Tsrions  sections:  Oval,  95  sections;  approximate  oval,  14;  round,  1 ; 
round,  6;  egg,  2;  triangular,  1;  approximate  tiiangular,  1. 


approximate 


Note.— The  same  bair  soraetimes  represented  different  figures  at  the  three  points 
'where  sections  were  made ;  for  instance,  hair  No.  5,  of  specimen  No.  3,  was  approxi- 
mately round  at  butt,  irregular  oval  in  middle,  and  oval  at  the  end.  It  may  be  noted 
tbat  in  specimen  No.  3  we  have  the  greatest  average  length  for  the  long  axes  and  the 
shortest  average  length  for  the  short  axis  of  the  figures  of  the  cross-section.  Also 
note  the  evenness  of  the  average  length  of  short  axes  of  specimens  No.  4  and  No.  5,  the 
variations  being  hot  .0082  millimetres  while  the  long  axes  varied  »0181  milUiuetr^s 
in  the  same  specimens. 

H.  Mis,  139,  pt.  2 — ^29 
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A  few  specimens  of  Aino  hairs  from  the  head  were  handed  to  Dr. 
W.  M.  Gray,  of  the  Army  Medical  Museam,  WashingtOD,  who  has  also 
been  good  enough  to  prepare  a  series  of  cross-sections  with  his  nsaal 
skill.  From  these  he  made  some  excellent  photographs,  which  Mr. 
Ghandlee  has  carefully  traced  in  oatline  with  the  result  shown  in  Fig. 
70.  The  original  photographs  showed  the  hairs  magnified  25  and  3(10 
diameters,  respectively,  but  the  outlines  have  been  reduced  one-half  Id 
the  cut. 


Fig.  70. 

OUTLINES  OF  CROB8-»ECriON6  OF  AlXO  HaIRB. 

( From  pbotogrjpba. ) 

.  This  conspicuous  hairiness  of  the  Ainos,  in  strong  contrast  to  the 
smooth  bodies  and  faces  of  the  Japanese,  has  led  to  the  natural  inquiry: 
how  is  it  possible  that  the  Ainos  should  have  so  long  occupied  Japau 
without  haviug  left  some  evidence  of  an  admixture  of  this  character 
with  the  Japanese?  In  the  first  place,  the  Japanese  are  not  all  alike. 
Not  only  do  we  clearly  recognize  two  distinct  types  among  them,  di^s- 
tinguishing  the  upper  or  ruling  and  the  lower  or  laboring  clanses,  bnt 
there  is  also  a  southern  type  in  Eiushiu,  with  more  or  less  hair  on  the 
face,  many  having  full  beards.  It  is  worthy  of  remark,  in  psvssing.  that 
these  men  have  always  been,  and  still  are,  among  the  ablest  and  most 
influential  men  in  Japan.  Professor  Chamberlain  has  observed  that 
the  Japanese  in  northern  Japan  and  in  Yezo,  where  there  would  natu- 
rally be  found  the  greatest  admixture  of  blood,  are  no  more  hair>'  thau 
those  farther  south.  The  explanation  of  this  he  finds  in  the  fact  that 
the  half-castes  die  out.  Such  families  end  with  the  third  or  fourth 
generation,  and  the  progeny  show  a  marked  tendency  to  baldness.  The 
children  of  Japanese  and  Aino  parents  are  never  vigorous  and  healthy. 
I  have  a  photograph  in  my  collection  of  a  young  man  with  a  distinctly 
Japanese  physiognomy,  whose  body  and  face  are  as  smooth  and  free 
from  hair  as  the  Japanese,  but  whose  lower  limbs  are  black  with  hair. 


Rtpon  Of  Nmtionil  Muieum,  i a90.^Hi tch£»ck. 


Report  of  National  Museum,  1890.- Httchcock. 


Plate  XCVI. 


AiNO  Clothing. 


Report  of  National  Museum,  1890.-Hitchccck. 


Plate  XCVII. 


AiNo  Sandals.  Snow-shoes,  and  Fish-skin  Shoes. 


Report  of  National  Museum.  1890.— Hitchcock. 


Plate  XCVIII. 


Report  of  National  Museum,  1890.— Hitchcock. 


Plate  XCIX. 


Report  of  National  Museum,  1890.     Hitchcock. 


Plate  C. 


9 

CO 

o 


O 

I 


Report  of  National  Museum,  1890— HitchcocK. 


PLATE  CI. 


CO 
Q 

Z 
< 


3 
O 

I 

o 

z 

< 


Report  of  National  Mu&eum,  1890.— Hitchcock. 


Plate  CIL 
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CLOTHINa. 

The  AinoB  weave  a  very  durable,  coarse  kind  of  cloth  from  the  fibroas 
bark  of  the  moan  tain  elm,  Ulmus  montana^  knowu  as  the  ohiyo.  Mr. 
Blackiston  has  pointed  oat  that  the  species  Ulmus  campestris  (Japanese 
akadamo)  is  also  used. 

The  principal  garment  is  a  coat  made  of  this  material.  It  is  patterned 
after  one  form  of  the  Japanese  coat.  The  shape  is  well  showa  in  Plate 
xcvi,  which  represents  the  back  of  an  embroidered  coat  made  of  the 
ohiyoy  with  strips  of  blue  Japanese  cotton  cloth  sewed  on,  and  a  run- 
ning design  of  white  braid,  also  produced  in  Japan.  Sach  elaborate  dec- 
oration is  only  applied  to  the  best  garments,  those  for  common  wear  be- 
ing quite  plain.  Japanese  cotton  goods  are  replacing  the  ohiyo.  Already 
the  native  cloth  is  far  less  common  than  it  has  been,  and  while  I  was  in 
Yezo  I  found  it  by  no  means  abundant.  The  native  looms  will  soon  be 
out  of  use,  for  cotton  goods,  although  less  durable  than  the  ohiyo,  are 
warmer  and  softer.  A  narrow  belt  is  worn  around  the  waist.  The 
women  usually  wear  an  under-garment  of  cotton,  and  occasionally  an 
apron. 

Leggins  are  worn  by  both  sexes.  These  are  very  simply  made,  but 
are  also  often  decorated  with  braid. 

Sandals  are  worn  in  the  summer  (PI.  xovii).  These  are  said  to  be 
made  of  kurumi  no  katcay  walnut  bark.  The  winter  clothing  is  made  of 
the  skins  of  animals.  For  traveling  in  the  snow  there  are  shoes  made 
of  fish  skin,  and  wide  snow-shoes  consisting  of  wooden  frames  with 
the  ugs  of  bear-skin,  both  of  which  are  represented  in  this  plate. 

DWELLINGS. 

The  typical  Aino  house  is  a  square  or  rectangular  main  structure, 
ually  entered  through  a  low  gable-roofed  passage-way.  The  frame- 
work is  made  of  rough  beams  put  together  in  the  manner  shown  in  Fig. 
71,  which  is  a  drawing  made  from  a  photograph  taken  at  Tokoro.  The 
houses  are  thatched  with  reeds,  usually  the  Imperata  arundinacea 
Cyrill,  held  down  by  poles.  Such  a  house  is  shown  in  Plate  xcviii,  at 
Shan.  There  is  a  small  opening  just  below  the  apex  of  the  roof  in  front, 
through  which  the  smoke  escapes,  and  in  cold  weather  this  is  the  only 
outlet  for  the  smoke.  A  sliding  board-shutter  in  the  middle  affords 
ventilation  through  the  roof,  but  this  is  closed  in  the  winter.  Houses 
of  this  kind  are  common  in  the  north,  where  the  winters  are  very 
cold.  Farther  south  there  is  no  opening  through  the  roof,  and  the 
smoke  passes  out  through  a  large  triangular  opening  in  front  beneath 
the  ridge-pole.  To  prevent  wind  and  rain  from  beating  in,  a  rectangular 
sort  of  chimney  is  built  in  front  of  the  aperture.  A  similar  house,  also 
at  Shari,  is  shown  in  Plate  xcix.  A  similar  house  at  Bekkai  or  Bitskai, 
near  Nemuro,  is  shown  in  Plates  O  and  ci,  which  are  two  views  of  the 
same  house.    This  house  is  thatched  with  straw.    In  Plate  cii,  back  of 
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the  wood  pile,  there  is  a  small,  tent!  ike  structure  made  of  i)oles  covered 
with  Japanese  straw  mats.  There  are  several  such  teuts  in  the  village, 
and  on  venturing  to  peep  into  them,  much  to  the  evident  distaste  of  the 
natives,  I  found  them  to  be  inhabited.  They  are  scarcely  large  enough 
for  a  human  being  to  crawl  into,  but  it  would  appear  that  the  aged 
women  of  the  village  sleep  in  them  and  have  dogs  for  companions. 
They  crawl  in  somehow,  curl  up  among  filthy  rags  and  tattered  cover- 
ings, and  smother  themselves  to  keep  warm. 


Fig.  7L 

FlUUE-WOUK  OF  FRONT  PART  OP  AM  AlKO  HOU8B. 

I  Front  K  photograph. ) 

The  interior  of  a  house  at.  Bekkai,  taken  from  a  photograph  made 
with  magnesium  light,  is  shown  in  Plate  cm.  The  camera  was  set  up  in 
the  back  window  of  the  house.  The  main  room  is  well  shown,  and  the 
outside  scenery  is  glimpsed  through  the  long  entrance  passage-way. 

Entering  this  house  from  the  front,  one  must  stoop  to  pass  through 
the  doorway  which  will  perhaps  have  only  a  mat  of  straw  or  reeds  to 
close  it.  The  rectangular  passage  is  used  as  a  storeroom.  It  is  high 
enough  for  one  to  stand  in  erect.  The  floor  is  the  damp  earth.  At  the 
back  is  a  sliding  door  made  of  boards,  inclining  outward  toward  the 
bottom,  through  which,  by  stooping  low,  the  main  room  about  18  by  20 
feet  square  is  entered.  The  door  is  3  feet  in  width  by  3J  in  height. 
Just  inside  the  door  is  a  space,  3J  feet  by  9  feet,  where  the  sandals  are 
left  on  the  bare  ground.  The  floor  of  this  house  is  made  of  boards 
raised  about  9  inches  above  the  ground,  but  tboyare  covered  with  dirt. 
A  visitor  receives  a  clean  mat,  which  is  immediately  spread  on  the 


Reoort  of  National  Museum,  1890.— Hitchcock 


Plate  CHI. 


o 

I 


iij 

I- 


THE   ATNOS   OF   YEZO,    JAPAN.  453 

floor  for  his  accomroodation.  The  fireplace,  sitaated  aboat  iu  the 
middle  of  the  room,  is  a  rectangular  depression  about  5  feet  by  3,  filled 
with  ashes,  on  which  a  smoky  fire  of  green  wood  fitfully  lights  the 
gloomy  interior.  An  iron  pot,  of  Japanese  manufacture,  is  suspended 
above  the  fire,  in  which  food  is  almost  constantly  cooking.  One  or 
more  inaoj  or  go:lsticks,  usually  stand  upright  in  the  ashes.  There  is 
usually  a  sort  of  latticed  shelf  suspended  at  some  distance  from  the  fire, 
(m  which  fish  are  dried  and  smoked  and  strings  of  roots  or  other  vege- 
table products  hang  in  festoons  preserved  for  winter  food.  A  rectan- 
gular window  at  the  back  of  the  house  admits  all  the  light,  except  such 
as  makes  its  way  in  through  the  chimney.  The  interior  is  therefore 
always  gloomy.  The  beams  and  rafters  are  covered  with  a  thick  coat- 
ing of  shiny,  black  soot,  which  slowly  accumulates  upon  them  from  the 
fire.  Even  in  summer  the  atmosphere  within  these  houses  is  often  so 
full  of  smoke  as  to  make  one's  eyes  water.  At  night  a  large,  flat  mussel- 
shell,  Pecten  JapotnctM^  supported  on  a  three-forked  stick  standing  up- 
right in  the  ashes,  with  a  wick  and  fish  oil,  gives  a  faint  light,  and  it  is 
a  weird  sight  indeed  to  see  these  dark-visaged,  kindly  savages  grouped 
around  the  smouldering  embers. 

At  this  village,  Bekkai,  or  as  the  name  was  also  pronounced,  Bitskai, 
about  12  miles  from  Nemuro,  there  are  six  houses  of  this  character. 
Tho  Aino  population  is  given  as  56  persons,  living  in  14  houses, 
but  many  of  the  other  houses  are  built  more  like  Japanese  houses  of 
a  very  inferior  kind.  From  my  observations  1  should  say  that  there 
can  not  be  so  many  Ainos  in  the  village.  Many  of  the  Japanese  have 
Aino  wives.  It  is  possible  that  there  are  one  or  two  pure  Aino  families 
there,  but  I  doubt  it. 

All  the  houses  at  Bekkai  front  toward  the  east,  or  easterly.  The  back 
window,  therefore,  faces  the  west.  This  is  a  fact  worthy  of  particular 
notice,  as  it  has  been  repeatedly  assertetl  that  all  the  Aino  houses  face 
the  south.  The  houses  at  Piratori  are  mostly  built  east  and  west,  with- 
out any  door  at  the  end.  There  is  an  entrance  to  the  main  room  on 
the  south  side,  and  also  an  entrance  to  the  hall  or  entrance  passage  on 
the  south  side.  In  the  houses  at  Piratori  there  is  a  window  on  the 
east  side.  Numerous  inao  are  hung  on  strings  along  the  wall  near  one 
corner.  One  might  readily  suppose,  from  the  writings  of  dififerent 
authors,  that  there  is  some  great  significance  in  the  fact  that  the  houses 
in  southern  Yezo  are  built  with  their  lengths  east  and  west,  and  in  the 
position  of  the  east  window.  But  I  doubt  if  there  is  any  more  mean, 
ing  in  it  than  that  a  southern  exposure  is  desirable  in  a  cold  northern 
land,  and  that  the  morning  sun  streams  in  through  the  east  window. 
It  is,  indeed,  possible  that  the  latter  is  a  place  of  worship;  but  I  have 
not  found  that  the  huts  are  built  in  this  direction  throughout  Yezo. 
They  do  not  always  have  east  windows.  The  house  shown  in  Plate  c, 
for  example,  has  only  a  west  window.  The  same  may  be  said  of  the 
custom  of  placing  the  treasures  in  the  northeast  corner,  mentioned  by 


454  REPORT   OF   NATIONAL   MUSEUM,  1890. 

Scbeube,  Batchelor,  and  others.  I  am  incliued  to  regard  this  as  purely 
a  matter  of  coDvenieuce  or  habit.  Mr.  Batchelor  should  be  able  to 
tell  lis  whether  the  Aioos  consider  the  points  of  the  compass  in  theae 
matters.  I  would  only  point  out  that  what  he  and  others  have  told  os 
concerning  the  dwellings  of  the  Ainos  in  the  south,  does  not  hold  for 
those  living  on  the  northeast  coast 

The  houses  represented  in  Plates  XOYIII  to  oin  are  typical  Aioo 
houst's.  This  statement  is  made  with  entire  confidence,  as  tberesoUof 
extended  travel  through  the  country.  On  some  parts  of  the  island  the 
thatch  is  put  on  with  more  care,  as  at  Uragawa,  for  example,  where  the 
reeds  are  iu  overlapping  layers,  or,  as  Dr.  Scheube  says  of  the  hoases 
near  Horobetsu,  the  only  region  of  importance  for  Aino  studies  that  I 
did  not  visit,  of  reeds  laid  on  in  a  terrace-like  manner. 

The  house  figured  by  Dr.  Scheube  is  by  no  means  a  usual  form,  al- 
though probably  it  does  prevail  in  that  part  of  the  island  where  he 
visited  the  Ainos,  s&rouud  Volcano  Bay,  for  he  says:  ^'  The  houses  ODly 
differ  one  from  another  in  size."  Of  these  houses  Dr.  Scheube  saja 
that  their  length  runs  east  and  west.  With  exception  of  the  west  side, 
there  is  a  window  on  each  side,  which  may  be  closed  with  a  reed  mat 
I  am  not  prepared  to  maintain  that  the  Ainos  have  no  regard  to  the 
points  of  the  compass  in  setting  up  the  sacred  relics,  symljols,  iimo, 
etc.,  in  particular  parts  of  their  houses,  but  I  doubt  very  much  if  they 
do  have.  As  already  stated,  Dr.  Scheube  and  other  writers  tell  as 
that  the  household  treasures  are  kept  in  the  northeast  corner.  Bat  so 
far  as  I  have  been  able  to  discover,  no  writer  has  given  a  reason  for 
these  customs,  although  they  all  leave  one  to  infer  that  they  are  gen- 
eral and  invariable. 

STOREHOUSES. 

The  Aino  storehouses  are  very  much  alike  throughout  the  island. 
They  are  shown  in  Plates  xoviii,  ci  and  Gli  and  require  no  particular 
description.  They  are  raised  on  posts  about  6  feet  above  the  ground  to 
be  secure  from  the  attacks  of  wild  animals.  They  are  filled  with  dried 
fishy  vegetables,  and  other  articles  of  food. 

HOUSEHOLD  UTENSILS  AND  POOD. 

Doubtless  there  was  a  time,  not  very  long  ago,  when  the  Ainos  at« 
with  their  fingers  and  had  no  better  dishes  for  their  food  than  such  as 
they  still  make  of  bark.  Fig.  72  represents  a  large  dish  made  of  hark, 
such  as  are  in  common  use.  The  one  numbered  150673  is  14  inches  iu 
length  by  13  inches  wide,  and  is  used  for  fish.  But  precisely  the  same 
kind  of  dishes  are  made  much  smaller — not  more  than  4  inches  lo&g. 
The  common  water-bucket  and  dipi>er  are  also  made  of  bark,  as  shown 
in  Fig.  73  [150G68].  They  have  since  learned  to  use  Japanese  knives, 
however,  and  thej  make  a  variety  of  wooden  plates,  which  they  deco- 
rate with  characteristic  carved  patterns  (Fig.  74).    Wooden  spoons 
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(Fig.  75)  are  now  m  universal  use,  of  whicli  there  is  a  variety  in  the 
collection,  and  for  eating  they  have  a  iiat,  spatula-like  instrument 
(Fig.  75),  which  they  use  in  addition  to  chopsticks.    The  knives,  or 


Fig.  72. 
Bark  Dish  ubkd  as  a  Fi»h-Platb. 


rather  th^  knife-cases,  in  common  use  are  represented  in  Fig.  76, 
which  shows  very  well  the  characteristic  style  of  wood  carving.  The 
knife-blades  are  of  the  ordinary  Japanese  form,  but  the  Ainos  make 


Fig.  73. 
Bark  Water  Buckkt  axd  Dipprr. 


the  wooden  handles  and  sheathes,  which  are  usually  decorated  with 
carving.  The  knife  is  carried  sticking  in  the  girdle.  One  specimen 
in  the  figure,  numbered  150729,  has  a  sheath  of  wood  and  bone. 
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Fig.  74. 
Casvsd  Woodui  Platis. 


Fig.  75. 
"Wooden  Spoons  and  Carved  Spatulas  used  in  Eating. 
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Rice  being  an  article  easily  obtained  from  the  Japanese,  the  Ainos 
make  oblong  rice  bowls  by  dig- 
ging out  thick  pieces  of  wood. 
These  differ  somewhat  in  form  in 
different  parts  of  the  island. 
(See  Fig.  69,  p.  441.) 

For  preparing  grain,  such  as 
millet,  which  is  cultivated  here 
and  there,  they  have  a  wooden 
mortar  and  pestle,  the  former 
standing  perhaps  2  feet  high, 
and  made  of  a  solid  block  of  wood. 

In  every  Aino  house  there  may 
be  found  some  treasured  articles 
made  by  the  Japanese.  Some- 
times these  articles  are  very  old, 
having  been  handed  down  from 
father  to  son,  and  they  are  then 
valued  as  precious  relics.  Of 
these,  Japanese  swords  are  most 
highly  prized,  after  which  come 
lacquered  cups  (Fig.  77),  which 
they  use  for  drinking.  The  lat- 
ter, together  with  other  small 
articles,  are  kept  in  Japanese 
round,  lacquered  cases,  one  or 
more  of  which  are  to  be  seen  in 
every  house. 

A  considerable  variety  of  ani- 
mal food  is  to  be  obtained  in 
Yezo,  for  the  Ainos  are  good 
hunters  with  their  rude  bows  and 
arrows. 

The  bear  is  much  sought  after 
for  its  flesh,  as  well  as  for  its 
skin,  which  is  used  for  clothing; 
and  set- bows  are  arranged  in 
the  woods  with  poisoned  arrows, 
which  are  released  when  a  bear 
comes  in  contact  with  a  cord  in 
his  path.  The  fox  and  wolf  also 
abound,  the  former  being  caught 
in  an  ingenious  bow-trap.  At 
some  seasons  fresh  fish  abound, 
and  they  dry  and  half  smoke 
great  quantities  of  it  for  winter 
use.    In  the  National  Museum  there  is  a  specimen  of  salmon  cut  into 


Fig.  76. 

CARVBU   KNIVECA8E8. 
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strips  40  inches  in  length  and  dried.  Dried  herrings  are  abundant  in 
every  house,  bat  they  are  not  pleasing  to  the  eye.  The  roe  of  the  salmon, 
masu,  is  also  dried  and  much  prized  by  the  people.. 

For  vegetable  food  they  depend  partly  upon  the  produce  of  small 
patches  of  ground,  which  they  cultivate  in  a  rather  careless  manner, 
and  partly  upon  the  natural  products  of  the  soil.  A  preparation 
known  as  shikeribikina  is  the  dried  leaves  of  some  plant  unknown  to 
me,  which  they  find  on  the  mountains.  Lily  roots  dried  on  strings  are 
jound  in  every  house.  At  Abashiri  I  found  strings  of  small  fruit, 
which  the  Ainos  called  maou.  These  fruits  belong  to  the  ?enns  Eosa^ 
and  the  Ainos  eat  them  both  green  and  dried.  Flat,  circular  cakes  of 
dried  lily  roots,  with  a  li6le  through  the  center,  are  tie<l  together  with 
bark,  but  I  was  unable  to  get  a  translation  of  the  name  they  bear, 
which  is,  as  1  understood  the  word,  umbayero.  At  Abashiri  I  found 
some  very  good  flour,  but  its  source  could  not  be  learned.  Numeroos 
other  varieties  of  food  are  to  be  seen  in  the  collection. 
•  Cooking  is  carried  on  in  an  iron  kettle  with  a  wooden  cover,  over  the 
fire-place.  Every  imaginable  edible  substance  that  they  possess  goes 
into  the  indescribable  stew — fiah,  vegetable  tops  and  roots,  flesh  and 
fowl,  altogether — to  be  either  ladled  out  with  wooden  spoons  or  fished 
out  with  chopsticks  from  time  to  time,  as  one  of  the  family  requires 
food.  Fish  is  also  spitted  before  the  fire  on  sticks,  which  are  stuck  in 
the  ashes.  All  their  food  is  either  boiled  in  the  pot  or  roasted  ou  sticks 
in  this  manner. 

SAK^:  DRINKING. 

From  certain  allusions  in  what  are  presumed  to  be  native  folk-lore 
stories,  it  would  seem  that  the  Ainos  have  long  known  how  to  make  a 
kind  of  fermented  drink  from  rice  and  millet.  It  is  not  unlikely  that 
they  were  taught  by  the  Japanese.  I  am  not  aware  that  they  do  at 
present  make  any  such  beverage,  but  they  are  inordinately  fond  of 
Japanese  sak6.  They  will  do  almost  anything  to  get  sak6,  and  they 
drink  it  cold  in  great  excess  whenever  they  can  obtain  it. 

The  usual  form  of  sak6  cups,  which,  as  already  stated,  are  among 
the  treasures  of  the  household,  is  represented  in  Fig.  77.  The  i>ecal- 
iar  carved  sticks  are  mustache-lifters.  These  are  made  by  the  Ainos, 
as  the  carving  shows,  but  some  of  them  are  lacquered.  The  Ainos  at 
Shari  and  also  at  Bekkai  claim,  as  I  understood  the  jargon,  that  their 
ancestors  were  acquainted  with  the  use  of  lacquer  and  that  they  made 
the  sticks.  I  am  disposed  to  doubt  these  statements,  but  it  is  a  ques- 
tion how  they  obtained  the  lacquered  sticks.  Some  of  these  are  cer- 
tainly quite  old,  and  they  were  highly  valued  by  their  possessors,  who 
probably  would  not  have  parted  with  them  Out  in  consideration  of  a 
reward  of  sak6  in  addition  to  the  price  demanded.  When  they  were 
obtained,  the  carving  was  quite  filled  with  dirt,  but  that  did  not  inter- 
fere with  their  proper  use  by  the  people. 
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Sak^  is  taken  with  much  ceremony.  One  evening  I  visited  the  Ainos 
at  Shari,  a  bottle  of  sak6  in  my  pocket  and  a  paper  lantern  in  my  hand. 
I  wandered  along  the  shore  in  the  darkness  and  slowly  made  my  way 
to  the  Aino  village.  In  spite  of  the  howling  and  barking  of  many 
dogs,  the  people  were  taken  by  surprise.  The  men  were  sprawling 
ftboat  on  the  dirty  board  floor  aronnd  the  rectangular  fireplace.  When 
tbey  recognized  their  uninvited  and  late  visitor,  they  got  up,  spread  a 
clean  mat  for  me,  and  signified  their  welcome  by  stroking  the  beard. 
When  I  handed  them  the  sak6  there  was  more  beard  stroking.  Then 
they  got  some  sak6  cups  and  a  tray  of  mustache-sticks,  finer  than  any 
I  had  seen,  and  began  the  ceremony  of  drinking.  A  Hak6  cnp  with  its 
stand,  such  as  is  represented  in  Fig.  77,  is  placed  in  front  of  the  chief 
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Pig.  77. 
SakI^  Cup  and  Staxd.  and  Moubtachb  Sticks. 
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/S0698 


man,  sitting  on  the  floor  before  the  fire,  who  places  one  of  the  sticks 
across  the  top,  i.s  shown  in  the  same  figure  77.  Then,  stroking  the  beard, 
he  lifts  the  stand  and  cup  with  both  hands,  and  bows  the  head,  immedi- 
ately replacing  them.  Sak6  is  then  poured  in,  and  he  begins  to  recite  a 
long  formula^  which  continues  in  a  low  voice  during  the  succeeding  op- 
erations. Taking  the  stick  in  the  right  hand,  precisely  as  one  would 
hold  a  spoon,  the  end  is  dipped  into  the  sak6  and  gracefully  moved  for- 
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ward,  as  though  throwing  some  sak^  into  the  fire.    Dipping  the  stick 

once  more,  a  drop  is  thrown  over 
the  left  shoulder.  These  opera- 
tions are  repeated  two,  three,  or 
more  times.  The  stick  is  then 
replaced  on  the  cap,  the  whole  is 
again  raised,  and  finally  the  stick 
is  used  to  lift  the  mustache  while 
drinking. 

No  words  can  give  a  true  im- 
pression of  this  ceremony.  It 
must  be  seen  in  the  surronndiDgs 
of  an  Aino  hut:  the  shiny,  black- 
ened rafters  above;  the  begrimed, 
bearded  faces  and  unkempt  hair, 
lighted  by  the  faint  gleam  of  a 
burning  wick  in  a  plate  of  oil, 
and  the  fitful  flame  of  a  smoky 
wood  fire. 

At  Plratori  the  ceremony  was 
slightly  different.  I  noticed  that 
the  famous  old  chief  Benri.  who 
by  the  way,  it  may  be  remarked, 
speaks  of  Miss  Bird  as  the**  wo- 
man to  whom  he  told  so  mauy 
lies,'^  took  the  largest  share  of 
the  sakd,  for  he  not  only  had  a 
large  cup,  but  it  was  filled  quite 
to  the  brim ;  while  his  son  was 
served  with  a  cup  but  partly  filled. 
One  of  the  men  went  to  the  east 
window  and  there  performed  his 
ceremony  in  silence,  waving  bis 
stick  three  or  four  times  to  the 
east. 

The  women  sat  behind  the  men, 
and  the  latter,  after  having  them- 
selves drunk,  passed  the  cup  be- 
hind them  to  their  wives,  without 
turning.  But  the  women  do  not 
get  much,  for  the  Ainos  consider 
that  sak6  was  only  made  for  the 
gods  and  men. 

Mr.  Batchelor  tells  us  that  in 
drinking  sakd  "  three  drops  mast 
be  given  to  the  fire  goddess,  three 
thrown  toward  the  east  window,  and  three  toward  the  northeast  corner 


FiR.  78. 
Aino  Tobacco  Pipes. 
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of  the  hut,  where  the  Aino  treasures  are  kept,  and  then  three  drops 
must  be  offered  to  any  special  god,  for  whose  benefit  the  libations  are 
offered,  or  to  whom  the  Ainu  are  paying  worship.''  I  have  not  observed 
any  such  regularity  in  their  proceedings.  I  should  say  they  were  as 
likely  to  offer  two  or  four  drops  instead  of  three. 

The  sak6  drinking  at  the  great  Aino  bear  feast,  as  witnessed  by  Dr. 
Scheube,  is  described  in  the  account  of  that  festival. 

SMOKING  APPARATUS. 

The  smoking  apparatus  consists  of  very  simple  wooden  pipes,  and 
tobacco  boxes  also  of  wood,  attached  with  cord  to  long,  carv^ed  sticks, 
which  may  be  stuck  in  the  girdle.  Several  pipes  are  shown  in  Fig.  78. 
The  pipes  may  or  may  not  have  a  short  mouthpiece  of  bamboo. 


Fip.  79. 
Tobacco  Boxes  and  Stickb. 


The  tobacco  boxes  are  usually  oval  in  shape  and  often  very  well 
carved.  In  Fig.  79  three  of  these  are  well  shown,  attached  to  their 
Sticks. 
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The  Ainos  are  not  a  very  musical  people,  and  the  ouly  instrament 
that  can    positively  bo    identified  as  their  own  is 
a  kind  of    Jew's  harp   made    of   bamboo.     Fig.  80 


FijT.  80. 
A  MOKURI  Platbb. 

shows  this  instrument  and  how  it  is  played.  The  one 
in  the  Museam  collection  measures  5f  inches  in 
length. 

There  is  a  kind  of  five-stringed  guitar,  which  I  have 
onlj  seen  figured  in  books.  At  the  Sapporo  Museum 
there  is  a  three-stringed  instrument,  but  of  quite  a  dif- 
ferent shape.  Tlie  former,  known  as  the  tonJcari^  has 
been  described  by  Dixon  in  the  "Chrysanthemum 
Magazine,"  of  18S2,  where  there  is  an  excellent  illus- 
tration ;  but  since  that  publication  is  not  now  accessi- 
ble. Fig.  81  is  copied  from  a  Japanese  moA^tmono  belong- 
ing to  Dr.  G.  Brown  Goode.  Mr.  Blackiston,  in  speak- 
ing of  this  instrument,  says  it  was  mentioned  by  a 
Japanese  traveler  in  Yezo  long  before  the  Ainos  from 
Saghalin  took  up  their  abode  in  Yezo,  from  which  he 
infers  that  it  was  not  introduced  from  Saghalin.  It  is 
not  common,  and  in  the  course  of  my  travels  I  was 
unable  to  discover  a  siugle  one,  although  the  instru- 
ment was  known  to  the  Ainos  in  different  sections  of 
the  country. 


Pig.  81. 
TONKABL 
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WEAVING. 

As  already  stated,  the  Ainos  ase  the  bark  of  the  Ulmus  montanay 
which  they  call  oMyOy  sometimes  also  the  bark  of  U.  campestrisj  for  the 
maniifactare  of  cloth.  The  fiber  is  DOt  disintegrated,  as  for  spiDniDg, 
bat  the  bark  is  softened  by  soaking  in  water  and  working,  when  it  is 
easily  separated  into  thin,  wide  ribbons,  and  these  are  readily  split  into 
long,  slender  threads.  These  threads  are  tied  together  end  to  end, 
without  twisting,  and  wound  into  balls.  Such  threads  are  used  for 
both  warp  and  woof. 

The  loom  is  simple,  but  well  made.     Fig.  82  represents  an  Aino 


Fig.  82. 
AiNO  Woman  Weayuig. 

woman  engaged  in  making  the  ohiyo  cloth.  The  weaver  sits  on  the 
floor,  passing  the  rope  at  the  lower  end  around  the  body,  and  stretches 
the  warp  by  leaning  back  against  it.  As  the  cloth  is  woven,  it  is  rolled 
on  the  stick  in  the  well-known  manner. 

Mats  are  woven  in  the  same  manner  as  in  Japan.  Plate  civ  repre- 
sents an  Aino  woman  making  a  mat.  The  long  binding-threads  are 
weighted  with  stones  at  the  end  and  thrown  over  the  beam,  alternately 
backwai-d  and  forward,  twisting  the  threads  each  time.  Such  mats, 
varying  greatly  in  size,  are  in  universal  use  among  the  Ainos.  They 
are  made  of  the  rush  known  by  the  Japanese  as  sugCy  Scirpua  maritimm. 
They  are  usually  woven  with  brown  and  black  squares,  arranged  in 
peculiar  but  regular  patterns.  The  col(»red  parts  are  made  with  dyed 
bark,  probably  because  the  rush  does  not  take  color  well.  The  bark  of 
ShhianoJci  (Tilia  cordata)  is  usually  employed  for  the  colored  portions, 
but  I  have  also  specimens  of  the  ohiyo  bark  from  Abashiri,  which  have 
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been  colored  black  and  brown  for  the  same  purpose.  The  brown  color  is 
produced  by  soaking  the  bark  in  water  along  with  the  bark  of  ^«eiiliii 
turbinata.  The  black  color  is  similarly  produced  from  the  bark  of  the 
han-noki^ {Alnus Maritima.)  The  suge  is  also  used  for  making  small 
bags.    Similar  bags  are  sometimes  made  of  straw. 

The  bark  of  the  Linden  ( Tilia  cordata)  is  much  used  for  twine,  and  a 
strong  braided  cord  is  made  of  this  fiber.  The  Aino  fish-nets  are  made 
of  the  same  material. 

CARRYING  BURDENS. 

The  usual  mode  of  carrying  burdens  is  by  means  of  a  band  of  woven 
or  braided  ohiyoj  Ulmus  Montana  bark,  passing  over  the  forehead  and 
tied  behind  the  load  on  the  back,  as  represented  in  Plate  CY.  These 
bands,  called  tara  or  pacJcaitara^  are  used  also  for  carrying  babes  on 
the  back.  Sometimes  a  straight  stick,  about  15  inches  in  len^^h,  is 
tied  so  as  to  hang  horizontally  in  the  proper  position  to  snppmrt  the 
burden,  as  shown  by  one  of  the  bands  in  the  collection.  The  Aino 
women  make  great  use  of  these  tara.  They  will  carry  very  heavy 
loads  with  them,  and  it  is  customary  for  them  to  bring  large  tabs  of 
water  to  their  homes  precisely  as  the  man  represented  in  Plate  c?y  is 
carrying  an  empty  tub. 

MODE  OP  GREETING. 

The  Aino  ceremony  of  greeting  is  simple  and  pleasing.  The  two  hands 
are  placed  together  with  palms  upward  and  outward.  They  are  then 
gracefully  raised  to  the  chin  and  moved  downward,  stroking  the  long 
beard.  They  may  not  indeed  touch  the  beard,  but  the  movement  is  the 
same.  It  may  be  shortened  to  a  mere  flourish  of  the  hands,  just  as  a 
bow  may  be  made  formal  or  short. 

It  is  now  quite  customary  for  the  Ainos  to  bow  in  greeting.  Some- 
times they  squat  on  the  floor,  and  then  bend  over  until  their  foreheads 
nearly  touch  it.  This  custom  is  undoubtedly-  borrowed  from  the  Jap- 
anese, and  is  not  at  all  pleasing,  as  their  original  form  of  greeting  cer- 
tainly is.  A  good  description  of  the  usual  form  of  greeting  is  thus  given. 
by  Mr.  Blackiston : 

My  Aino  was  a  strauger  to  these  people,  so  on  meeting,  before  exchanging  a  word, 
he  went  through  a  ceremonious  form  of  salntation  individaally  with  each  of  the  prin- 
cipal men.  Tliis  they  performed  by  going  down  on  their  knees,  holding  oat  the  haadi 
with  the  palms  together,  rubbed  them  backward  and  forward  twice,  the  oalatad 
party  following  the  motions  of  the  saluting  one,  then  raised  both  hands  to  alerel 
with  the  chin,  palms  uppermost,  lowered  them,  raised  them  again,  stroking  the  beard, 
lowered  them  ami  performed  the  last  operation  over  again,  which  completed  the  cer- 
emony. 

Mr.  Greey  thus  describes  the  Aino  greeting  represented  in  Plate  cvi, 
taken  from  the  original  Japanese  drawing : 

The  three  chiefs  placed  their  left  hands  over  their  right  and  began  to  rub  them. 
This  they  continued  to  do  for  over  live  minutes,  during  which  time  thejT  looked  very 
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grave  and  regarded  the  foreigners  with  great  reverence.  They  then  raised  their 
hands  and  placed  them  on  top  of  their  heads  and  brought  their  hands  down  over  their 
faces  and  beards  and  nttered  a  whining  noise,  ending  with  a  sharp  cry  like  the  bark 
of  a  dog. 

I  have  never  seen  this  ceremony  carried  out  in  full,  as  described,  but  I 
doubt  not  the  description  is  correct,  for  I  have  observed  both  the  hold- 
ing of  the  hands  together  and  the  stroking  of  the  beard.  Another  form 
of  the  ceremony  (PL  cvii)  rei)resents  the  meeting  of  brother  and  sister, 
also  from  Mr.  Greey. 

The  man  held  the  woman's  hand  for  a  few  seconds,  then  suddenly  releasing  his 
hold,  grasped  her  by  both  ears  and  uttered  the  Aino  cry.  Then  they  stroked  one 
another  down  the  face  and  shoulders. 

This  form  did  not  come  under  my  observation,  nor  did  I  witness  any 
such  performances  as  the  same  author  describes  in  the  meeting  of  father 
and  son. 

MARRIAGE  CUSTOMS. 

The  best  account  of  the  marriage  customs  is  that  given  by  Dr. 
Scheube,  from  which  the  following  particulars  are  abstracted:  the 
Ainos  marry  early,  the  men  at  about  the  age  of  18,  the  women  at  16 ; 
polygamy  is  permitted,  but  not  much  practiced;  morality  between  the 
unmarried  is  not  very  strictly  enforced,  but  children  born  through  sucb 
relations  are  no  bar  to  future  marriage. 

The  marriage  customs  resemble  those  of  the  Japanese.  The  parents 
usually  select  wives  or  husbands  for  their  children.  A  young  man 
rarely  courts  his  wife  directly,  but  through  a  go-between.  As  soon  a« 
the  matter  is  satisfactorily  arranged  by  the  latter,  the  young  man 
sends  a  portion  of  sak6  to  the  parents  of  his  intended  bride.  After 
some  time  the  latter  sends  a  gift  of  sak6  and  an  inaoj  or  God-stick,  to 
the  bridegroom.  This  is  a  sign  that  the  marriage  is  to  take  place  on 
the  next  day.  In  the  evening  of  that  day  the  neighbors  assemble  at 
the  house  of  the  bridegroom's  parents.  The  bride  comes  in  company 
^vith  her  parents  and  the  intermediary.'  They  depart  about  midnight 
to  re-assemble  the  next  morning,  and  the  feasting  goes  on  for  2  or  3 
days,  according  to  the  circumstances  of  the  young  couple,  who  from 
henceforth  live  in  the  house  of  the  man's  parents. 

l^ot  many  children  are  born  j  usually  3  or  4,  and  more  boys  than 
girls.    The  children  are  suckled  until  4  or  5  years  of  age. 

Divorces  are  not  common.  A  man  can  only  send  his  wife  back  to  her 
parents  by  obtaining  their  consent. 

BURIAL  CUSTOMS. 

Burial  usually  takes  place  ou  the  day  of  death  or  on  the  following 

clay.    The  friends  and  relatives  assemble,  bringing  with  them  food  and 

sak6,  which  are  placed  before  the  body  and,  after  the  burial,  shared  by 

a>ll  in  common.    The  corpse  is  clothed  and  placed  in  a  wooden  coffin, 

H.  Mis.  129,  pt.  2 30 
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lying  at  full  lengthy  with  household  imploments  and  weapons ;  but  do 
food  or  drink  is  offered,  nor  is  either  placed  on  the  grave.  The  coffin  is 
placed  in  the  ground,  with  the  head  to  the  east.  Each  monrner  throws 
earth  upon  it  and  a  rude  monument  is  erected. 

It  is  difficult  to  find  the  burial  places,  which  are  in  desolate,  unfre- 
quented spots,  seldom  visited  by  the  people.  Dr.  Scheube  remarks  tbat 
the  Ainos  give  no  thought  to  the  departed  and  seem  to  have  a  dread  of 
visiting  their  graves.  Several  forms  of  monuments  are  represented  in 
Fig.  83,  standing  at  the  head  of  graves,  which,  however,  were  not 


Ffp.  P3. 
AiNo  Graves. 

grouped  together  in  the  manner  shown  in  the  picture.  Each  grave  is 
marked  by  an  upright  post  and  a  recumbent  log.  The  one  on 
the  left  is  from  Urap,  not  far  from  Hokadate.  The  drawing  was  copied 
from  a  photograph.  The  two  in  the  middle  are  from  Dr.  Scheabe's 
plate. 

The  straight  post  with  a  rude  X  and  pyramidial  apex  represents  tiie 
form  of  several  monuments,  which  I  found  under  the  guidance  of  a 
Japanese  near  Tokoro.  A  long  tramp  through  tangled  underbrush, 
soaked  by  the  recent  rain,  brought  us  to  a  lonely  spot  behind  the  vil- 
lage. The  posts  were  at  the  west  end  of  the  graves,  and  the  X  mark 
faced  the  west.  It  was  not  on  the  side  overlooking  the  grave,  as  it  is 
shown  to  be  in  the  drawing. 


THE   AINOS   OP   YEZO,    JAPAN.  467 

The  height  of  the  monuments  varies  from  3  to  6  feet,  and  depends 
upon  the  age  and  position  of  deceased.  Monuments  for  women  are 
plain  posts,  not  so  high  as  those  accorded  to  men. 

Mourning  customs  vary  greatly  in  different  parts  of  the  island.  The 
period  of  mourning  may  last  three  days,  or  as  many  years.  This  is  a 
subject  concerning  which  little  seems  to  be  known.  Formerly  it  was 
the  custom  to  burn  the  houses  of  the  dead,  but  this  is  no  longer  done 
in  Yezo. 

PUNISHMENTS. 

Ill  the  museum  at  Sapporo  there  is  a  collection  of  clubs,  carved  in 
rough  relief,  which  the  Ainos  use  in  punishing  wrong-doers.  Their 
punishments  are  severe,  but  they  do  not  ta^e  life,  even  for  the  crime  of 
murder.  The  murderer  is  bound  to  a  cross  for  a  week,  and,  after  his 
release,  receives  some  good  advice  from  the  judge,  when  he  again  takes 
his  place  as  an  honorable  citizen. 

The  clubs  are  used  for  punishing  thefts  and  other  crimes.  The  pris- 
oner is  stripped  to  the  waist,  and  heavy  blows  are  delivered  ui>on  the 
bare  back.  The  Ainos  also  have  certain  trials  to  prove  the  innocence 
or  guilt  of  the  accused  person,  such  as  the  trial  by  hot  water,  in  which 
a  stone  must  be  picked  from  the  bottom  of  a  kettle  of  boiling  water, 
and  the  trial  by  a  heated  iron,  which  is  supposed  not  to  burn  the  flesh 
of  one  wrongly  accused.  Mr.  Batchelor  states  that  a  murderer  has  his 
nose  and  ears  cut  off",  or  the  tendons  of  the  feet  severed.  These  cruel 
punishments  are  undoubtedly  old  practices  no  longer  in  vogue,  although 
one  can  not  speak  very  confidently  as  to  the  cause  of  their  discontinu- 
ance, unless  it  be  due  to  Japanese  control.  B.  von  Siebold  has  sup- 
posed, from  these  old  customs  that  the  Ainos  were  once  a  savage  and 
warlike  people.  They  may  have  been  so,  as  one  migiit  infer  from  Jap- 
anese tradition,  but  it  seems  to  me  unsafe  to  make  the  assumption  on 
the  grounds  suggested  by  Von  Siebold.  Their  present  character  does 
not  sustain  it  in  any  way.  Sympathy,  regard  for  physical  suffering  of 
others,  are  not  early  developments  in  human  character.  Lingering 
traces  of  savage  heartlessness  and  cruelty  are  still  recognized  in  the 
practices  of  our  own  children. 

HUNTING  AND  FISHINa. 

Wild  animals,  as  bears,  deer,  foxes,  and  many  others,  abound  in  the 
Tezo  forests,  while  the  sea  yields  an  abundance  of  fish  of  an  excellent 
quality.  The  Ainos  are  brave  hunters,  and  they  are  largely  dependent 
on  the  chase  for  their  animal  food  and  winter  clothing.  Their  hunting 
implements,  however,  are  of  the  rudest  description.  The  bears  of  Yezo, 
which  are  the  same  as  the  brown  or  grizzly  bear  of  l^orth  America, 
are  large  and  dangerous.  At  certain  seasons  they  do  not  hesitate  to 
attack  man,  even  entering  the  dwellings  in  search  of  food.    These  fe- 


468 


REPORT   OF   NATIONAL   MUSEUM,  1890. 


rocious  brutes  are  fearlessly  attacked  with  such  inferior  weapons  as  the 

bows  and  arrows  represented 
in  Fig.  84.    One  bow  in  this 
figure  was  obtained  from  an 
old  uiau  at  Shari,  who,  in  a 
most  dramatic  manner,  illns- 
trated  the  manner  of  shooting 
bears.    The  bow  is  Strang  by 
taking  the  free  end  of  the  string 
between  the  teeth  and  drawing 
up  the  slack  while  the  hands 
are  employed  in  bending  the 
wood.  The  beat  bows  are  made 
of  the  wood  of  Taa^s  cuspidat(L 
The  arrows  are  made  in  dif- 
ferent   ways.    Some  of  them 
are  plain,  straight^bafts,  with 
iron  heads  and  feathered  ends. 
Not  long  since,  stone  heads 
were  in  use,  but  now  Japanese 
iron  is  hammered  into  hear}' 
barbed  points.    Since  the  in- 
troduction of  knives,  bamboo 
heads  have  been  adopted.    By 
so  cutting  the  bamboo  that  the 
hard  cortex  of  the  stem  forms 
the  point  and  edge,  very  ex- 
cellent arrow-heads  are  made. 
1  have  seen  an  arrow  head  of 
this  kind  driven  from  a  bow 
into  a  board  with  great  force 
without   noticeable  injury  to 
the  point.   The  shaft  is  usually 
made  in    two    sections.    The 
notched  end  is  usually  a  length 
of  reed  (Phragmites)  or  of  scrab 
bamboo,  at  the  lower  end  of 
which  the  feathers    are   tied 
with  fine  bark  fiber.    This  is 
joined  to  a  somewhat  shorter 
length  of  wood,  the  upper  part 
of  which  tapers,  and  is  inserted 
into  the  base  of  the  bamboo  or 
boue  liea<l.    Such  jointed  ar 
rows  are  shown    in  Fig.  ^' 
The  heads  are    secured  with 
resin  and  bindings  of  bark,  but  they  are  easily  detached. 


Fip.  84. 
BowB,  Arrows,  and  Quiver. 
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The  arrows  arc  carried  in  quivers,  oue  of  which  is  shown  iu  the  fig- 
are.  The  quiver  is  shiiig  under  the  left  arm  by  means  of  a  cord  passed 
over  the  shoulders  on  the  same  side. 

The  arrow  release  is  of  the  simplest  kind,  the  arrow  being  held  be- 
tween the  thumb  and  forefinger. 

Large  animals,  like  the  bear,  are  always  hunted  with  poisoned  arrows ; 
hence  it  is  not  necessary  that  the  bows  should  be  very  powerful.  If 
the  arrow  only  peuetrates  the  skin  it  is  sufficient  to  kill  the  animal. 
Wherever  bears  abound,  the  woods  are  made  dangerous  to  travelers  by 
the  number  of  set-bows  with  poisoned  arrows,  so  arranged  that  when  a 
bear  orother  animal  treads  upon  a  cord,  the  arrow  is  released  and  the 
deadly  shaft  enters  its  body.  A  Japanese  artist  has  represented  such 
a  device  iu  Plate  cviii. 

The  preparation  ot  arrow  poisons  is  generally  held  by  savage  people 
as  a  secret  art,  which  they  do  not  readily  reveal.  The  method  of  pre- 
paring the  arrow  poisons  of  the  Ainos  has  only  been  made  known  to  a 
single  traveler,  Dr.  B.  Scheube,  who  believes  that  his  information  is 
coiTCCt,  because  the  accounts  obtained  iu  different  localities  entirely 
agree.    Dr.  Scheube's  account  is,  in  brief,  as  follows : 

The  young  side  roots  of  Aconitum  Japonicum  are  usually  gathered  in 
summer  and  dried  in  the  shade  until  fall.  The  roots  which  contain 
active  ];>oisou  become  softer,  while  the  others  grow  harder;  apparently 
a  process  of  fermentation  takes  place.  The  former,  after  removal  of 
the  skin,  are  rubbed  between  two  stones  to  a  pasty  mass.  There  is  no 
further  preparation.  This  material  is  either  spread  directly  upon  the 
arrowheads  or  preserved.  The  poison  preserves  its  activity  for  five 
months.  Dr.  Scheube  adds  that  in  every  village  the  poison  is  prepared 
only  by  a  few  old  men,  not  because  the  process  of  preparation  is  un- 
known to  the  others,  but  because  these  men  have  had  experience  in  its 
production.  Prayers,  magic  formulas,  and  the  like  are  not  recited  dur- 
iiig  the  preparation. 

The  activity  of  the  poison  is  tested  by  placing  a  portion  on  the 
tongue.  To  insure  its  action,  each  arrow  receives  portions  from  three 
different  preparations.  According  to  the  Ainos,  a  wounded  bear  runs 
at  the  farthest  not  more  than  200  metres  before  falling  dead. 

Dr.  Stuart  Eldridge*  has  made  some  chemical  and  physiological  in- 
vestigations of  this  poison,  which  confirm  the  supposition  that  .aconite 
is  the  active  ingredient  thereof.  But  this  writer  declares  that  the  pulp 
prepared  as  described  "is  mixed  with  other  ingredients,  which  I  have 
been  unable  to  identify,  but  which  are  probably  inert,  and  the  resulting 
mass  is  buried  for  a  time  in  the  earth.  On  removal  from  the  earth,  the 
poison  appears  as  a  stiff,  dark,  reddish-brown  paste,  through  which 
fragments  of  woody  fiber  are  distributed.  The  poison,  when  applied  to 
the  arrow,  is  mixed  with  a  certain  proportion  of  animal  fat." 

I  was  able  to  obtain  two  specimens  of  the  poison,  which  are  iu 


*  Triiu8.  Asiatic  Soc.  JapuD,  iv,  187&-'76,  7& 
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tlio  form  of  bard  lamps.     Specimens  of  the  plant  from  which  the 

poison  is  obtained  were  also  collected 
and  determined  by  Mr.  Theo.  Holm  as 
Aconitum  Japonicum.  In  some  parte  of 
the  country  it  grows  in  great  abundance, 
and  the  tine  purple  flowers  are  very  pleas- 
ing to  the  eye. 

Small  animals  are  caught  in  rude,  bat 
rather  ingenious  bow  traps.  The  bow  is 
set  in  a  frame,  as  in  a  crossbow.  The  heavy 
.arrow-shaft  is  notched  on  the  side  to  receive 
the  bowstring  and  carries  a  Thead.  Wljen 
tlie  trap  is  set,  the  bait  is  placed  between  tbe 
T-head  and  the  end  of  the  frame,  in  sucii  a 
manner  that  any  attempt  to  remove  it 
releaseis  the  string,  and  the  Thead  comes 
down  and  securely  hohls  the  animal. 

In  deer-shooting  they  have  a  peculiar 
instrument  made  of  bone  and  bamboo  m\k 
teeth  like  a  comb,  with  which  they  can 
imitate  the  cry  of  a  deer.  Concealetl  in 
ambush,  the  hunter  thus  calls  the  animal 
within  range  of  his  bow. 

Fishing,  asat  present  conducted,  is  mostly 
in  the  hands  of  the  Japanese.  This  is 
particularly  true  of  the  coast  fisheries 
Aino  settlements  are  occasionally  to  be 
found  along  the  banks  of  the  larger  rivers 
and  their  important  tributaries,  where  the 
most  primitive  devices  are  still  in  use. 
Perhaps  the  most  curious  of  their  devices 
is  a  kind  of  spear,  which  is  shown  i  n  Fig.  85. 
This  is  lashed  to  a  long  shaft,  and  is  used 
for  spearing  salmon  from  canoes  or  on  the 
river  bank.  The  curved  gaff  is  made  of 
iron.  It  is  secured  to  a  line  passing  through 
the  spear  end,  and  the  shank  rests  in  a 
groove  in  one  side,  as  shown.  When  the 
fish  is  struck,  the  gaff  turns  over,  as  repre- 
sented by  the  dotted  line,  and  hooks  into 
the  flesh,  held  only  by  tlie  line  or  strip  of 
hide,  by  which  the  fish  is  pulled  in.  Mr. 
Blackiston  has  described  the  use  of  this 
spear  in  the  following  words : 

They  [the  Ainos]  are  expert  in  the  use  of  the 
Rpear,  often  strikiDg  a  fish  in  motion  as  much  as  3 
feet  underwater  at  some  yards' distance,  but  generally  tlie  fish  is  "jabbed*' witb- 


Fig.  85. 
Speaks.    Nrrdlr  for  Makiko  Fisu- 
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oat  the  pole  leaving  the  hand.  They  have  wonderfal  sight  for  fish  under  water. 
TJieir  dexterity  is  induced  by  their  using  the  spear  almost  from  infancy.  You  can 
uut  go  on  the  river  any  day  during  the  salmon-trout  season,  provided  the  water 
is  clear  enough,  without  meeting  brown  urchins  of  all  sizes  prowling  along  under 
the  steep  banks  in  small  canoes,  or  crouching  ou  fallen  tree-trunks,  peering  down 
through  the  interbcices  of  masses  of  driftwood,  with  their  spears  ready  for  a  dart 
at  the  fish.  It  is  very  pretty  to  see  the  men  chasing  the  fish  in  their  canoes,  in 
which  they  stand  upright  and  guide  back  and  forth  by  using  the  blind  end  of  their 
spear  pole,  at  times  making  sudden  rushes  with  cries  of  excitement  to  heail  off  a  fish; 
at  others  allowing  the  canoe  to  float  down  with  the  current,  while  they  scan  every 
inch  of  the  water  to  detect  a  passing  or  stationary  fish,  with  their  spears  poised  at 
arm's  length  abovo  the  head  ready  for  a  strike,  staiiding  often  on  the  gunwale  of  the 
canoe  in  order  to  get  a  downward  view  into  the  water.  Their  positions  often  in  such 
cases  are  grand,  while  their  features,  worked  up  to  the  highest  expression  of  expect- 
ancy, make  a  most  animated  picture  of  savage  life.  The  Aino  seems  then  really  in 
Lis  element,  even  more  so  than  wheu,  mounted  bareback  ou  a  horse  with  only  a  rope 
baiter,  he  is  seen  flying  over  plain,  swinging  a  lasso  around  his  head,  driving  a  herd 
of  half  wild  ponies  toward  a  corral. 

Mr.  Blackistoii  describes  a  peculiar  metbod  of  catching  salmoD,  as 
follows: 

On  the  Kaminokuni  Kiver  I  found  the  people  preparing  salmon  weirs,  which  they 
build  of  stakes,  brush,  and  mats,  funnel-shaped,  near  the  bank  in  such  a  way  that 
most  of  the  fish  must  pass  tiirough  them.  At  night  they  squat  alongside,  having  a 
gaff  fitted  to  a  pole,  limber  at  its  end.  This  they  keep  on  the  bottom  or  allow  to  drift 
along  the  bottom  inside  the  weir,  and  when  they  feel  a  fish  jumping  over  the  stick, 
suddenly  jerk  it  toward  them  and  so  gaff  the  salmon. 

)  Another  form  of  spear,  double-headed,  is  also  shown  in  Fig,  85.  Tliis 
two-headed  spear  is  used  for  spearing  seals,  whales,  turtles,  and  large 
fish.  The  two  bone  or  iron  barbs  are  merely  pressed  ou  the  tips  of  the 
shaft,  so  as  to  be  readily  disconnected  and  left  in  the  body  of  the  animal. 
They  are  screwed  to  the  ends  of  a  tough  strip  of  hide,  to  the  middle  of 
which  is  attached  the  long  braided  rope.  The  shaft  is  11  feet  in  length 
and  has  a  crotch  at  the  end  over  which  the  line  passes. 

It  is  customary  to  poison  the  heads  for  seal  fishing.  The  manner  of 
nsing  this  spear  is  shown  in  Plate  cix,  taken  from  a  Japanese  draw- 
ing. Here  and  there  along  rapid  streams  the  Ainos  build  dams  of  stone 
and  brush  wood,  which  cause  the  water  to  flow  through  narrow  aper- 
tures with  unusual  force.  Just  below  these  openings  largo  flat  plat- 
forms of  boards  are  placed.  The  fish,  swimming  np  the  current,  reach 
these  dams,  and  in  attempting  to  pass  the  obstructions  some  of  them 
fail,  and  the  force  of  the  water  throws  them  upon  the  platforms,  where 
the  fisherman  easily  secures  them.  The  native  fish-nets  are  made  of 
the  strong  twisted  linden  bark.  The  fisheries  of  the  coast  are  very  im- 
portant, but  as  conducted  now  they  can  scarcely  be  regarded  as  an 
Aino  industry,  since  they  are  controlled  by  the  Japanese  who  engage 
the  Ainos  in  the  work.  Immense  numbers  of  herring  are  converted 
into  an  excellent  fertilizer,  which  is  shipped  to  enrich  the  soil  of  the 
main  island,  and  even  tons  of  tbe  beautiful  and  valuable  salmon-trout, 
or  spring-salmon,  as  it  is  called  on  the  west  coast  of  the  United  States, 
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are  each  year  utilized  for  tlie  same  purpose.  The  true  salmon  is  also 
abuudaot  on  the  coast.  The  fisheries  of  Yezo  are  too  valuable  to  be 
couducted  iu  the  present  careless  and  wasteful  manner,  and  b^^  proper 
government  control  might  readily  become  a  great  source  of  wealth  to 
Japan. 

BOATS. 

The  ordinary  river  boats  or  canoes  are  dugouts.  A  common  form  is 
shown  in  Plate  ex,  from  Tokoro  on  the  north.  A  different  form  from 
Urap  is  represented  in  Plate  cxi.  The  dimensions  of  a  dugout  at  Tesi- 
kaga,  a  small  village  far  up  the  Kusuri  River,  were  as  follows: 

Width  of  ends incbee..     11 

Width  of  middle do....     28 

Length,  about feet...     26 

This  boat  was  made  of  a  single  log,  with  considerable  sheer  at  the 
ends. 

Boats  intended  for  rough  water  are  often  built  with  dugout  logs  for 
the  bottom,  and  a  free-board  of  considerable  height  made  of  planks 
bound  on  with  bark  lashings.  Many  of  the  large  fishing  boats  are  made 
in  this  manner  and  they  are  exceedingly  strong.  They  measure  per- 
haps 50  feet  in  length  and  10  feet  beam,  with  a  great  sheer,  especially 
in  front. 

BELiaiON. 

The  Aino  religion  is  a  very  primitive  nature-worship.  The  gods  are 
invisible,  formless  conceptions,  known  as  kamui,  such  as  the  house  god, 
the  god  of  fire,  and  the  deities  of  mountain,  forest,  sea,  and  river. 
The  sun  and  moon  occupy  a  subordinate  position  among  them.  There 
are  no  priests  nor  temples,  but  within  every  house  there  is  one  corner 
sacred  to  the  house-god.  The  god  of  fire,  who  is  esteemed  highest  of  all, 
is  worshiped  at  the  fire-place  in  the  middle  of  the  room.  The  others 
receive  their  due  at  the  nusha  kamui^  or  sacred  hedge  (PI.  cxii),  which 
will  be  described  in  the  account  of  the  bear  feast  further  on.  It  might 
naturally  be  supposed  that  this  rude  structure  of  branches  and  poles 
represents  what  was  originally  a  hedge  or  fence  built  around  the  house 
for  protection  against  the  inroads  of  wild  beasts,  or  possibly  against 
enemies.  The  skulls  of  bears  and  foxes  may  have  originally  been  placed 
upon  tbe  hedge  as  charms  against  evil.  All  this,  however,  is  purely 
speculative;  but  there  is  a  picture  in  Mr.  Greey's  book, "  The  Bear  Wor- 
shipers of  Yezo ''  (p.  105),  representing  a  house  of  rather  unusual  form, 
which  is  shown  to  be  protected  on  at  least  three  sides  by  a  rude  sort  of 
fence,  such  as  may  well  be  regarded  as  an  early  counterpart  of  the  nmka 
kamuL 

In  addition  to  the  sacred  hedge,  upon  which  the  bear  and  fox  skulls 
are  displayed,  there  is  a  smaller  hedge,  before  which  the  hulls  of  food- 
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grains  are  thrown  in  heaps.  This  is  known  as  the  muru1cnia'7iu8ha 
(mum  hulls,  kuta  to  throw),  nud  it  is  under  the  special  protection  of  a 
female  deity,  who  would  be  oflfended  if  the  hulls  were  thrown  broad- 
cast over  the  ground. 

Storms  are  caused  by  the  strife  of  the  thunder-gods  who  dwell  in  th& 
clouds.  These  gods  are  associated  with  the  Hon,  for  it  is  related  that 
the  people  once  caught  a  lion,  which  escaped  on  a  black  cloud.  The* 
thunder  is  the  noise  of  battling  hosts,  and  the  glancing,  swords  th& 
lightning.  At  least  so  says  Br.  Scheube,  but  the  idea  is  almost  tooi^ 
poetical  for  the  Ainos. 

Some  of  the  Japanese  deities  have  found  a  place  among  the  natives 
gods,  but  these  are  foreign  to  the  spirit  of  the  Aino  religion  and  cant 
scarcely  receive  great  reverence.  In  one  house  I  saw  three  shrines, 
evidently  representing  the  Japanese  kami  dana.  Before  one  of  theui 
were  some  faded  artificial  flowers  standing  in  bottles  clearly  labeled 
"  Lemon  Drops,  J.  T.  Morton.'' 

The  Japanese  hero  Yoshitsune  is  supposed  to  have  fled  to  Yezo,  and 
is  generally  regarded  as  the  famous  personage  known  to  the  Ainos  as 
Okikurumi.  It  is  said  that  the  Ainos  have  only  a  single  divinity  of 
human  origin,  the  ancestor  of  the  race,  Aioiua.  Nevertheless,  there 
has  long  been  a  simple  shrine  to  Yoshitsune  on  the  summit  of  a  hill 
near  Piratori,  which  Miss  Bird  has  described.  But  this  author*  refers 
to  Yoshitsune  a«  "  the  great  god  of  the  mountain  Ainos."  It  is  even 
doubtful  whether  the  Ainos  did  in  fact  worship  Yoshitsune  as  a  god; 
certainly  it  is  incredible  that  he  should  be  elevated  to  the  high  place 
assigned  to  him  by  Miss  Bird.  I  was  myself  on  the  spot,  with  the 
liiuioas  chief  Benri  as  my  guide,  but  a  recent  storm,  which  had  delayed 
me  by  making  the  rivers  impassable,  had  also  blown  the  shrine  away, 
and  its  fragments  were  lying  scattered  down  the  steep  hillside. 

The  Ainos  have  but  few  religious  symbols.  The  most  important  of 
these  are  the  in(Wj  frequently  called  god-sticks,  three  forms  of  which 
are  represented  in  Fig.  86.  In  some  way,  not  very  clearly  understood, 
these  represent  the  gods.  One  or  more  will  always  be  found  stuck  in 
the  ashes  of  the  fireplace,  and  others  here  and  there  at  convenient 
lilaces  on  the  wall  of  the  house.  They  are  simply  ingeniously  whit- 
tled sticks,  usually  of  willow,  with  the  long  curled  shavings  pendant. 
Some  have  short  spirals  directed  upward  and  are  covered  with  bark  at 
the  lower  end.  Further  notes  upon  their  variety  anxl  use  will  be  found 
in  the  course  of  the  description  of  the  bear  feast. 

The  sacred  quiver  is  made  of  carved  wood  wilh  various  metallic 
trimmings  representing  the  sun  and  moon.  It  is  associated  with  the 
house  god,  but  during  the  great  bear  feast  it  is  hung  on  the  sacred 
hedge.  The  skulls  of  bears  and  foxes  are  placed  on  the  sacred  hedge. 
The  former  are  by  far  the  more  common,  but  every  house  is  said  tocon- 
tain  at  least  one  fox  skull,  which  may  be  a  treasure  handed  down 


*  Bird,  Isabella  L.     Uubeaten  Tracks  iu  Japau,  ii,  72. 
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through  several  genenitions.  The  skull  of  a  fox  is  supposed  to  ward 
oft'  evil  from  the  house.  It  is  sometimes  carried  to  the  hunt  aud  to  sea 
as  a  protection  iigaiust  evil  spirits.    It  is  also  consulted  as  au  oracle, 
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Fig.  86. 
INAO  —  Wii.LOW  Sticks  with  Siiavixgs  Aitaciibu. 

and  questioned  concerning  articles  lost  or  stolen,  or  when  fishermen  lose 
their  way  at  sea,  in  order  to  learn  the  direction  home. 

FORTUNE-TELLING. 

The  manner  of  consulting  the  fox-skull  oracle  has  been  described  by 
Dr.  Scheube.  After  presenting  a  drink-offering,  the  skull  is  t;iken  in 
the  two  hands  while  a  prayer  is  spoken.  Then,  placing  the  uuderjaw 
on  his  head,  the  person  bows  forward  until  it  falls,  and  the  dii^ectioD 
towards  which  it  points,  indicates  the  place  where  the  lost  or  stolen 
article  is  to  be  found.  If  the  jawbone  falls  on  its  side,  or  so  that  the 
teeth  are  down,  the  answer  is  not  decisive  and  the  question  must  be 
repeated.  A  thief  discovere<l  in  this  manner  is  not  brought  to  trial, 
but  the  owner  of  the  property  waits  patiently  until  the  offender  brings 
back  the  stolen  goods  and  seeks  forgiveness.  The  Ainos  also  read  tbe 
lines  of  the  palm  of  the  hand. 

THE  BEAR  FEAST. 

The  great  Aino  festival  is  the  so-called  bear  feast,  which  is  celebrated 
in  September  or  October.    This  festival  is  of  such  an  important  charac- 
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terasto  be  worthy  of  sv  full  description ;  but,  since  I  was  unable  to  be 
prescntat  a  celebration  myself,  I  can  do  no  better  than  to  give  a  rather 
full  account  of  the  ceremonies  as  witnessed  by  Dr.  Scbeube,*  who  has 
published  the  only  complete  description  yet  given  by  an  eye  witness. 
The  original  article  is  rather  long,  but  in  somewhat  condensing  the 
description  it  is  believed  that  no  detail  of  importance  or  significance 
has  been  omitted. 

Before  entering  upon  a  description  of  the  festival  the  bear-cage  and 
nvsha  Icamui  should  be  noticed.  The  bear-cage  is  represented  in  Plate 
GXiii.  The  cages  are  all  of  this  general  form,  built  of  logs  notched  at 
the  ends  so  as  to  hold  securely  together.  The  bear  sometimes  makes 
most  strenuous  eiibrts  to  free  himself  by  scratching  and  gnawing  with 
his  teeth  through  the  tough,  heavy  rails,  so  that  it  becomes  necessary 
to  take  out  the  old  ones  and  replace  them  with  others.  This  is  easily 
done,  for,  owing  to  the  manner  of  putting  the  cage  together,  any  rail 
can  bo  replaced  by  prying  up  those  above  it. 

I  saw  many  such  bear-cages  in  the  course  of  my  travels  in  Yezo,  but 
it  is  said  that  they  are  less  numerous  now  than  they  formerly  were. 
The  nusha  Jcamuij  or  sacred  hedge,  already  referred  to,  is  represented  in 
Plate  cxii,  from  a  photograph  token  at  Urap.  It  is  also  shown  in  some 
of  the  succeeding  plates.  This  rude  hedge  of  rough  poles  is  an  impor- 
tant structure  in  connection  with  the  ceremony  about  to  be  described,  as 
well  as  in  other  religious  observances.  The  significance  of  tlie  name 
is  not  exactly  "temple,"  but  it  is  the  nearest  approach  to  "temple'*  in 
the  Aino  language.  Before  it  prayers  are  recited  to  most  of  the 
gods,  although  not  to  all,  as  we  shall  see.  It  is  here  designated  "  sacred 
hedge"  for  convenience. 

Dr.  Scheube  witnessed  the  bear  feast  in  18S0,  and  his  account  reads 
substantially  as  given  below.  Plates  cxiv  to  cxvii,  illustrating  the 
ceremonies  at  the  bear  feast,  are  reproductions  of  Japanese  drawings, 
from  a  makimono  formerly  belonging  to  Mr.  Edward  Greey,  now  in  pos- 
session of  the  Assistant  Secretary  of  the  Smithsoin'an  Institution,  Dr.  G. 
Brown  Goodc.  Dr.  Scheube  has  given  two  illustrations  of  the  cere- 
mony, which  are  substantially  the  same,  although  in  one  picture  the 
crushed  bear  has  his  head  directed  toward  the  sacred  hedge,  while  the 
nK-n  sit  with  their  backs  against  the  hedge.  Perhaps  there  is  no  estab- 
lished custom  in  the  matter,  and  such  incidental  changes  are  of  no  sig- 
nificance. 

THE  BEAR  CULTUS  OF  THE  AINOS. 
[Condensed  from  Dr.  R,  Schenbe.] 

According  to  the  accounts  of  travelers  concerning  the  Ainoa,  the 
bear  is  honored  by  this  peculiar  people  as  a  god.     But  it  would  be  an 


•Der  BarencoUua  nnd  die  Barenfegto  des  Ainos,  mit  einij^on  Benierkiin^rcn  iiber  die 
Tan7.e  derselben.  Mittbeilangeu  der  Deutdcbcn  GesellHcbart  fiir  Natur-  und  Vulker- 
kunde  Ostasieus,  Dec.,  IdSO. 
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error  to  suppose  that  tbe  Aiiios  regard  tbe  bear  as  a  god  in  ttie  same 
sense  as  tbey  do  tbe  Gml  of  Fire,  for  example,  or  any  of  tbeir  other 
numerous  deities.  Tbe  bear  is  called  Kimui ;  KamuiKamui  is  an  Aino 
word  having  about  tbe  same  meaning  as  tbe  Japanese  KamU  and  per- 
baps  is  derived  from  it.  But  tbe  same  word  is  used  as  an  honorable 
appellation  for  foreign  visitors,  upon  whom  we  can  not  possibly  believe 
tbey  would  confer  tbe  attributes  of  a  deity. 

Tbe  Ainos  have  good  reason  to  respect  tbe  bear.  It  is  a  most  valuable 
animal,  affording  them  food  and  clothing  and  a  medicine,  the  bear-gall, 
which  is  greatly  prized.  On  tbe  other  hand,  it  can  do  them  great  injury, 
(i^  when  it  destructively  enters  tbeir  dwellings  and  kills  their  domestic 
animals.  Therefore  it  is  natural  that  they  should  seek  to  proi>itiate 
tbe  bear,  to  confer  upon  hiin  a  title  of  great  honor,  and  that  they  should 
consider  an  atonement  necessary  for  i)utting  him  to  death.  They  place 
the  skull  of  tbe  dead  bear  on  tbe  sacred  hedge,  the  ntisha  kamuu 
which  is  found  on  tbe  east  side  of  every  house,  where  it  is  held  sacied 
and  honored  as  a  representative  of  the  gods  under  the  name  Kamui 
marepto.  Tbe  nvsha  katmdy  god's  fence,  or  sacred  hedge,  (PI.  cxii) 
is  where  tbe  various  gods  are  worshiped,  except  tbe  God  of  Fire  and 
tbe  house- god,  to  which  offerings  are  made  at  certain  places  witUin  the 
house.  Tbe  bear  feast  is  named  iomante.  This  ceremony,  as  well  as  tbe 
preliminary  feeding  and  rearing  of  a  young  bear,  has  also  the  motive 
of  an  atonement  to  tbe  whole  bear  tribe  for  the  killing  of  its  brothers 
and  sisters. 

At  tbe  end  of  winter  ayoung  bear  is  caught,  placed  in  a  cage  (PI. 
GXiii),  and  reared  in  the  village.  At  first  it  is  suckled  by  the  wife  of 
the  captor,  afterwards  fed  with  fish.  The  bear  festival  usually  takes 
place  in  September  or  October,  by  which  time  the  young  bear  hasgrowu 
so  large  and  strong  as  to  threaten  to  break  the  cage.  The  Ainos  first 
endeavor  to  exculpate  themselves  before  the  gods  for  what  they  are 
about  to  undertake.  Having  rendered  the  bear  every  favor  iwssible, 
they  can  no  longer  keep  him  in  captivity;  therefore  it  is  necessary  to 
kill  him. 

Tbe  man  who  gives  the  feast,  assumes  the  expense  thereof  and  in- 
vites his  relatives  and  friends.  Such  a  festival  is,  considering  tbeiM)V- 
erty  of  tbe  Ainos,  very  expensive,  for  enormous  quantities  of  sak^  are 
.consumed.  Hence  it  is  considered  a  great  honor  to  give  a  bear  feast 
.At  tbe  present  time  the  bear  feasts  are  becoming  more  and  more  Id- 
.'frequent.  On  tbe  east  coast,  so  far  as  I  traveled  (from  Tomakomai  to 
Volcano  Bay),  no  bear  feast  had  been  held  for  several  years.  The  same 
remark  applies  to  tbe  district  around  Mori,  on  Volcano  Bay.  I  have 
fgenerally  seen  caged  bears  only  on  the  road  from  Urap  to  Oshamambe. 
iln  this  region  I  found  tbe  Ainos  least  affected  by  culture.  Here,  in  the 
.small  village  of  Kunnai,  I  spent  the  day,  which  will  be  the  subject 
•of  the  following  description : 

On  tbe  10th  of  August  of  this  year,  about  noon,  I  arrived  at  Kunnai, 
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3  ^^ri"  from  Oshainambe.  The  host,  in  whose  honse  the  bear  feast  was  to< 
be  celebrated,  met  us  with  friendly  gi^eetings.  The  people  all  wore  their 
best  clothes  which,  indeed,  when  the  unclean  habits  of  the  Ainos  are 
considered,  is  not  saying  much.  On  festive  occasions  they  frequently 
wear  fine  old  Japanese  garments.  It  is  a  comic  picture  to  see  a  worthy 
old  Aiuo  in  a  long  silk  gown,  richly  decorated  with  efubroidery,  which 
may  have  served  years  before  in  the  wardrobe  of  a  Japanese  singing  or 
dancing  girl,  now  indeed,  with  its  faded  colors  and  spots  of  dirt,  show- 
ing but  little  of  its  original  beauty.  The  older  men  wear  a  peculiar 
head-dress  (Fig.  87)  named  shaba  umpcy  a  kind  of  crown,  worn  only  on 


Fig.  87. 
Cekbmonial  Bark  Headdress. 

great  occasions.  This  is  plaited  of  the  bark  of  a  wild  vine  and  adorned 
with  spiral  shavings,  bear's  claws,  vino  tendrils,  etc.  Its  dark  color  is 
dae  to  the  smoke,  which  fills  every  Aino  hut  at  all  times  of  day  and 
year,  and  which,  apart  from  the  difterent  odors  and  insects,  makes  a 
sojourn  within  very  unpleasant.  The  women,  also,  among  whom  there 
was  not  a  pretty  face,  far  less  a  beautiful  one,  had  put  on  their  best, 
including  necklaces  and  strings  of  beads.  Some  had  silk  dresses  and 
one  had  a  velvet  head-cloth,  with  which  the  hair  was  bound  over  the 
forehead.  The  entire  company,  consisting  of  about  thirty  persons,  was 
already  assembled.  After  looking  about,  meeting  the  principal  person- 
ages, and  visiting  the  caged  bear,  we  entered  the  hut,  where  the  feast 
began  with  a  solemn  offering  ot  sakd. 

The  house  was  cleaner  and  more  orderly  than  any  I  have  seen  in  the 
vicinity.  The  household  treasures,  principally  old  swoi*ds,  sacred  ob- 
jects, ornaments,  and  drinking  cups,  were  displayed  along  the  north 
side.  In  the  northeast  corner,  which  is  sacred  to  the  housegod,  new 
inao  were  stuck  upon  the  wall. 

Th(^  inao  are  sticks  three-quarters  of  a  metre  in  length,  with  spiral 
shavings  attached  (Fig.  86). 

The  kind  of  wood  of  which  these  are  made  differs  in  different  locali- 
ties.   In  the  country  from  Mori  to  Oshamambe  a  kind  of  cornelian 
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cherry  is  used  (Cornus  brachypoda,  J^p.mizu  no  hi),  while  ou  the  opiK)- 
site  side  of  Yolcano  Bay,  at  Mombetsu,  and  on  the  east  coast  of  Mukawa 
and  south,  the  willow*  is  used.  These  sticks  or  inao  have  the  same 
meaning  as  the  goheii  of  the  shinto  tem])les  of  the  Japanese. 

Shavings  of  the  same  wood  are  attached  to  all  sorts  of  objects,  especi- 
ally to  such  as  are  used  on  festive  occasions.  Inao  were  placed  on  the 
four  corners  of  the  bear  cage.  In  the  fire-place,  in  the  middle  of  the  hut, 
an  inao  was  set  up.  Around  the  fire-place  mats  were  spread,  ou  which 
the  company  was  seated.  The  host  first  made  an  offering  of  sak^  to  the 
fire  god,  in  which  he  was  followed  by  the  guests.  Then  another  offering 
was  made  to  the  house  god  before  the  corner  sacred  to  this  god. 

During  the  ceremony  the  Ainos,  seated  on  the  mats,  first  raise  tlie 
drinking  cup  with  the  left  hand  to  the  forehead,  while  the  right  hand 
is  somewhat  raised  with  the  palm  upward.  Then  the  moustache-stick, 
which  has  thus  far  rested  across  the  top  of  the  drinking  cup  (Fig.  77),  is 
dipped  into  the  8nk6  and  a  few  drops  thrown  into  the  fire,  the  stick 
being  moved  several  times  back  and  forth  above  the  cup.  At  the  same 
time  a  prayer  is  murmured.  This  ended,  the  6ak6  is  drunk  iu  large 
draughts,  while  the  moustache  is  held  up  with  the  stick.  This  ceremony 
not  only  takes  i)lace  on  festive  occasions,  but  is  carried  out  whenever 
sak4  is  drunk.  While  the  gods  were  receiving  their  offerings  and  the 
drinking  vessels  passed  from  hand  to  hand,  many  greetings  were  ex- 
changed^ and  I  was  again  made  welcome  by  a  long  speech  from  the 
host. 

Meanwhile  the  woman  who  had  reared  the  bear  was  sitting  at  one 
side,  very  sad,  at  times  in  tears.  Her  sorrow  was  certainly  not  pretended. 
She  also  presented  a  drink  offering,  and  two  other  old  women  did  the 
same.  The  drinking  ceremony  of  the  women  is  much  simpler  than  that 
of  the  men.  They  merely  raise  the  wine  cup  once  before  drinking  and 
pass  the  forefinger  across  the  face,  under  the  nose. 

After  the  close  of  the  ceremony  in  the  house,  offerings  were  made 
before  the  bear  cage  by  the  host  and  others.  The  bear  also  received  sev- 
eral drops  of  sake  in  a  shell,  which  he  immediately  turned  over.  Then 
began  a  dance  of  the  women  and  young  maidens  before  the  cage  (PI. 
cxiv),  which  continued  a  long  time,  with  short  interruptions.  With 
faces  turned  toward  the  cage,  and  slightly  bent  knees,  rising  on  the 
toes  and  hopping  up,  they  moved  in  a  circle  around  the  cage,  clapping 
the  hands  and  chanting  a  low,  monotonous  song  of  a  few  words  oft  re- 
peated. The  hostess  and  a  couple  of  old  women, — who  may  have  reared 
many  bears, — danced,  with  tears,  and  tenderly  caressed  the  bear;  bat  the 
young  people  laughed  and  sang.    Bruin  gradually  became  aroused  by 


*  I  foand  the  willow^  ia  almost  universal  use  for  inao  throughout  the  greater  part 
of  the  island.— R.  H. 

t  The  author  is  in  error  here.  The  gohel  do  not  represent  the  gods.  They  are 
simply  offerings,  originally  offerings  of  cloth,  now  represented  by  strips  of  cut  paper. 
The  iutto  seem  to  represent  the  god.  There  is  no  reason  to  suppose  they  are  in  any 
wi^y  related  to  the  Japanese  symbols.— R.  H. 
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the  noise  aronud  him,  and  began  to  jump  aboat  in  the  cage  and  set  up 
a  mournful  howl. 

At  the  same  time  our  attention  was  directed  to  another  scene  before 
the  sacred  hedge.  The  hedge  was  decorated  with  five  new  inao,  to 
which  leaves  of  bamboo  were  attached.  The  bamboo  leaves  signify 
that  the  dead  bear  may  again  come  to  life.  Perhaps  the  evergreen 
color  of  the  leaves,  or  the  indestructible  character  of  the  bamboo,  has 
led  to  its  use  here.  In  addition  to  this,  swords  and  sacred  quivers, 
known  as  ikayup  or  ikor-Jcamuij  were  suspended  on  the  hedge.  There 
were  also  bows  and  arrows,  the  latter  always  three  in  number,  with 
which  the  bear  was  to  be  shot,  and  ear-rings  and  necklaces,  to  be  laid 
on  the  bear  after  death.  The  men  now  found  another  opportunity  to 
drink,  and  they  made  their  drink-ofiferings  before  the  sacred  hedge. 
This  time  the  Otena,  or  chief  of  Oshamambe,  made  the  beginning. 
Three  young  men,  who  afterwards  took  the  bear  from  the  cage,  each 
added  two  inao.  Already  there  were  noticeable  signs  of  the  industri- 
ous application  of  the  drinking  cup,  and  some  men,  hilarious  with  sak6, 
began  to  dance  before  the  hedge,  with  their  hands  raised  to  heaven  to 
make  their  happiness  known  to  the  gods,  and  this  became  more  fre- 
quent as  the  feast  continued. 

The  bear  was  taken  out  of  the  cage  by  the  bravest  young  Aino, 
assisted  by  two  others.  Donning  a  fine  garment  owned  by  the  chief, 
be  climbed  to  the  top  of  the  cage  and  removed  the  stones  and  top  logs, 
and  threw  a  rope  around  the  neck  of  the  bear.  With  this  the  bear 
was  drawn  out  of  the  cage  and  led  around  for  a  time,  that  he  might 
once  more  enjoy  a  sense  of  freedom  before  his  death.  Then  he  was 
made  a  target  for  the  archers  and  shot  with  arrows  which,  instead  of 
the  pointed  heads,  bore  blunt  wooden  ends  decorated  with  bits  of  red 
cloth  (Plate  cxv). 

Next  the  bear  was  taken  before  the  sacred  hedge,  a  piece  of  wood 
placed  in  his  mouth,  and  he  was  crushed  to  death  in  a  manner  shown  in 
the  Japanese  illustration  (Plate  cxvi).  The  poor  animal  died  without 
a  groan.  The  women  danced  around,  with  lamentations,  and  struck  the 
men  to  manifest  their  indignation  at  such  cruelty.  The  skin  was  then 
cut  in  the  middle  line  of  the  belly.  The  bear  was  laid  on  a  mat  before 
the  hedge,  the  sword  and  quiver  from  the  latter  hung  about  him,  and 
food  and  drink  were  ofifered.  A  female  bear  is  also  decorated  with 
necklaces  and  ear-rings.  The  food  consisted  of  a  plate  of  millet  mush, 
another  of  millet  cake  made  in  the  same  manner  as  the  Japanese  mochi^ 
with  fishoil  poured  over  it,  a  can  of  sak6  with  drinking  cup, chop- 
sticks and  moustache-stick,  the  latter  provided  with  spiral  shavings. 

The  men  then  seated  themselves  before  mats  spread  before  the  bear 
(PI.  GXVii),  each  with  his  drinking  set  before  him,  and  began  to  make 
libations  of  sak6  and  to  drink  unlimited  quantities.  It  is  the  custom 
for  the  chief  to  begin  this  drink-oflfering,  but  he  yielded  the  honor  to 
the  oldest  man  present.    This  man  made  the  offering  before  the  bear  in 
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the  same  manner  as  above  described,  using  the  drinking  apparatns 
which  was  set  before  the  bear.  The  others  followed,  and  soon  a  good 
portion  of  the  company  was  lying  helplessly  drunk  upon  the  mats.  The 
older  men  far  excelled  the  younger  in  excessive  drinking. 

Turning  now  to  the  women,  the  sorrow  which  they,  especially  the 
older  women,  manifested  when  the  bear  was  crushed,  soon  passed  off 
and  gave  place  to  general  hilarity  which,  since  they  did  not  despise  the 
sak^,  increased  at  times  to  ecstacy.  They  gave  themselves  up  to  the 
pleasuresof  the  dance,  in  which  only  short  breathing  spells  were  allowed. 

The  older  women  showed  themselves  the  more  vigorous  and  wildest 
dancers. 

Meanwhile  the  feast  had  re<'iched  its  height,  and  the  young  men  who 
had  led  the  bear  from  the  cage,  mounted  to  the  roof  of  a  house  in  order 
to  throw  millet  cake  from  a  basket  among  the  people. 

The  be<ar  is  usually  cut  up  on  the  following  day,  when  the  company 
again  assembles  to  continue  the  drinking  bout.  After  the  animal  is 
skinned  and  disemboweled,  the  legs  and  trunk  are  separated  from  the 
head,  which  r/emains  in  the  skin.  One  of  the  young  Ainos  acted  as 
butcher,  while  the  others  stood  or  sat  around.  The  blood  was  caught 
by  these  in  cups  and  greedily  drunk.  The  liver  was  taken  out,  cut  in 
small  pieces,  and  eaten  raw  with  salt.  The  flesh  and  other  entrails  were 
preserved  in  the  house,  to  be  divided  among  the  participants  in  the 
feast  on  the  following  day.  During  this  work  the  women  danced  arouDd 
the  sacred  hedge,  as  they  did  around  the  cage  at  the  beginning  of  the 
feast. 

The  bear's  head,  within  the  skin,  was  placed  before  the  hedge  and 
decorated  in  the  same  manner  as  the  body  was  adorned  before,  oneinao 
being  added,  and  a  general  drink-offering  was  made.  At  the  end  of 
this  the  skin  was  drawn  from  the  skull,  leaving  such  as  adheres  to  the 
snout  and  ears.  In  the  left  side  of  the  back  skull-bone  of  male  bears, 
in  the  right  side  of  females,  an  opening  is  made,  through  which  the 
brains  are  removed.  These  are  divided  in  the  cups,  mixed  with  sake, 
and  drunk.  The  skull  is  then  filled  with  shavings.  The  eyes  were 
taken  out  and  the  orbital  fat  was  bitten  off  and  eaten  by  the  young 
butcher.  The  eyes  were  wrapped  in  shavings  and  returned  to  their 
sockets.  The  mouth  was  stuffed  with  bamboo  leaves  and  the  sknll 
decorated  with  shavings.  The  skull  was  again  returned  to  the  skin, 
and  both,  with  sword,  quiver,  inao,  and  the  piece  of  wood  which  the  bear 
held  in  his  mouth  when  he  was  crushed,were  laid  before  the  hedge.  After 
another  drink-offering  the  skull  was  raised  upon  a  pole  in  the  hedge, 
(Fig.  88,)  which  terminated  in  a  forked  end,  and  the  entire  company  of 
men  and  women,  singing  and  crying,  danced  before  it.  The  pole  had 
also  an  inao  on  either  side  of  its  upper  forked  end,  and  bamboo  leaves 
attached.  Beneath  the  skull,  the  piece  of  wood  from  the  bear's  month 
was  fixed  crosswise,  and  from  it  the  sword  and  quiver  were  suspended. 
The  two  latter  are  usually  removed  in  the  course  of  an  hour,    A  final 
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drink  offering,  in  which  the  women  also  took  part  with  renewed  wec))- 
ing,  completed  the  ceremony.  The  manner  of  placing  the  head  on  the 
pole  is  shown  in  Fig.  88,  which  is  copied  from 
Dr.  Scheube's  drawing.  The  general  appear- 
ance of  the  hedge  is  best  seen  in  Plate  cxii. 

In  the  short  account  of  the  mythology  and 
folk-lore  of  the  Aiuos  given  further  on,  there 
are  some  bear  stories  which  are  of  interest  in 
connection  with  the  ceremonies  described,  in- 
dicating how  the  Ainos  regard  the  animal  in 
its  relations  to  themselves.  As  Dr.  Scheube 
has  said,  the  bear  is  more  to  them  than  a  mere 
beast  of  the  forest,  to  be  hunted  and  killed  for 
food  and  raiment. 

The  Ainos  are  not  the  only  people  who  wor- 
ship the  bear  in  the  manner  described  above. 
In  the  northern  part  of  Saghalien  there  are  a 
l>eople  quite  distinct  in  their  physiognomy  and 
language  from  the  Ainos  known  as  the  Gil- 
yaken.*  Mr.  W.  Joest  observed  a  bear  feast 
among  the  Gilyaken,  the  description  of  which, 
as  quoted  by  Dr.  Scheube  in  a  later  communi- 
cation, is  substantially  as  follows.  The  mother 
bear  is  shot  and  the  young  one  is  caught  and 
reared,  but  not  suckled  in  the  village.  When 
the  animal  is  large  enough  he  is  bound  with  a 
thong  around  the  neck  and  another  on  one  of 
his  hind  legs,  and  then  led  in  triumph  through 
the  village.  He  must  enter  every  house,  where  he  receives  food,  while 
his  manner  of  entrance  and  conduct  are  observed  as  omens.  The  bear 
is  then  for  a  time  provoked,  tormented,  and  annoyed  until  he  is  en- 
raged and  furious.  The  animal  is  then  secured  to  a  stake  and  shot 
dead  with  arrows.  The  head  is  then  cut  off  and  decorated  with  shavings 
corresponding  to  the  inaoof  the  Ainos,  and  placed  uiK)n  the  table  upon 
which  the  feast  is  spread.  The  i^eople  then  beg  his  forgiveness  and  offer 
prayers  to  him.  They  then  eat  the  ffesh  roasted  (not  raw,  as  do  the 
Ainos,  nor  do  they  drink  the  blood)  with  schnapps,  but  without  any 
ceremonies.  Finally  the  brain  is  eaten  and  the  skull  is  placed  with  the 
shavings  in  a  tree  near  the  houses.  Then  follows  dancing  by  both 
sexes  in  imitation  of  bears. 


Thk  Bear's  Skull  on  the  Sa- 
cred Hedge. 


DANCES  AND  OTHER  OEBEMONIES. 


Allusion  has  been  made  here  and  there  to  singing  and  dancing.    Dr. 
Scheube  has  given  an  account  of  the  dances  he  saw,  but  it  has  not  seemed 


*  See  ReiseD  nnd  Forschnngen  in  Aniar-lande,  Dr.  L.  Von  Schrenck,  vol.  iii,  for  an 
exhaustive  acconntof  tbese  i>eopIe. 
H.  Mis.  129,  pt.  2 31 
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desirable  to  trent  tfais  subject  at  length  in  this  place,  for  tbe  reason 
that  tliero  is  so  little  known  as  yet  concerning  the  signrficance  of  the 
Aino  dances.  The  dancing  is  not  gracefal.  In  some  instances  it  would 
seem  that  the  dances  are  imitative  of  animals,  as  the  bear  dance  and 
the  crane  dance  mentioned  by  Mr.  Blackiston,  who  when  unaware  of 
the  name  "  was  forcibly  struck  with  the  resemblance  of  the  chanting 
used  during  the  performance  to  the  sounds  uttered  by  cranes." 

A  strange  ceremony  was  once  witnessed  by  Mr.  Louis  Boehmer 
among  the  Saru  Ainos,  which  is  thus  quoted  by  Mr.  Blackiston. 

The  chiefs  were  dressed  expressly  for  the  occasion  in  hauilsonie  robes  embroidered 
with  blue,  and  wore  crowns  of  straw  decorated  with  red  flannel  and  bifa  of  tin. 
Within  the  lodge  were  Japanese  gifts  that  had  accnmulated  for  perhaps  a  score  of 
generations,  old  awords,  rice  dishes,  and  lacquered  ware ;  the  oldest  much  the  best  and 
very  handsome,  the  newest  nearly  plain  lacquer. 

The  Ainos  in  drinking  raised  their  heavy  mustache  with  a  small  stick,  somewhat 
like  a  paper  cutter,  made  for  the  purpose  and  sometimes  neatly  carved.  The  nest 
morning  on  the  shore  some  of  the  Ainos  made  a  prayer  to  the  sea-god  to  quiet  tbe 
swollen  waves,  and  to  send  back  two  boats  that  had  gone  out  each  with  two  Aiuos  a 
couple  of  days  before.  The  same  day  an  Aino  boat  that  went  in  search  of  them, 
brought  back  one  boat,  but  the  other  seemed  to  be  lost.  The  two  rescued,  but  half 
starved  men  were  fed  on  the  seashore,  and  towards  sunset  there  was  a  singular 
dance  on  the  beach.  The  Aino  men  of  the  village  formed  one  line  and  the  women 
another,  and  with  poles  like  lances  in  their  hanrls  went  through  many  evolutions. 
Sometimes  they  would  make  as  if  charging  with  their  lances  against  the  sen.  Then 
there  was  another  prayer  by  an  old  man  facing  the  sea.  After  sundown  all  hope  for 
the  other  boat  was  given  up,  and  according  to  custom  the  women  in  all  of  the  neighbor- 
ing five  villages  devoted  themselves  to  lamentations,  which  they  kept  up  the  greater 
part  of  the  night.  They  squatted  in  pairs  on  tbe  ground,  facing  and  hugging  each 
other,  and  wailed  and  shod  tears.  The  men  did  not  Join  in  the  crying,  and  the 
women  did  not  except  while  squatting. 

There  is  also  a  harvest  festival,  which  occurs  in  November,  when 
much  sak6  is  consumed  with  singing  and  dancing.  Both  sexes  join  in 
most  of  the  dances. 

Some  of  the  popular  songs  are  given  by  Dr.  Scheube,  among  which 
the  following  will  bear  translation : 

Drinking  «on<;.— I  am  chief  in  this  village;  thou  art  chief  in  another  village.  We 
do  not  know  which  of  us  is  the  wiser.  In  order  to  decide  we  must  begin  a  strife  of 
words  together.  This,  however,  does  not  go  well  with  the  drinking.  Iherafore  we 
will  content  ourselves  with  the  drinking. 

Song  of  thanksgiving.— I  am  very  fortunate  that  I  have  received  from  you,  most 
honored  sir,  such  good  eating  and  drinking. 

Fisher  song  when  a  new  boat  is  first  «»c<f.— The  daughters  of  the  master  are  beautiful, 
the  old  as  well  as  the  young.    So  beautiful  will  this  boat  also  be. 

MYTHS  AND  FOLK-LORE. 

The  Ainos  having  been,  as  it  may  reasonably  be  supposed,  more  or 
less  subjected  to  Japanese  influences  for  a  thousand  years,  it  would  lie 
very  strange  if  they  had  not  borrowed  something  from  the  latter  of 
their  mythology  and  folk-lore.  So  indeed  they  have,  but  this  influence 
has  not  been  so  strongly  felt  as  might  be  expected,  doubtless  because 
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the  two  peoples  are  so  surprisingly  different  iu  character  and  in  their 
ways  of  thinking. 

The  mythologies  of  the  Japanese  and  Ainog  are  essentially  distinct. 
After  eliminating  from  the  latter  irameroas  stories,  which  are  obviously 
imitations  or  adaptations  of  Chinese  or  Japanese  tales,  there  remains  a 
totally  distinct  series  of  narratives,  handed  do\\'n  verbally  from  an  un- 
known source  and  perhaps  from  a  very  distant  age. 

The  mythology  of  the  Japanese  is  a  ren>ai:kable  development  of  an- 
cestral worship.  The  Mikado  traces  his  descent  to  the  sun,  the  common 
ancestor  of  the  Japanese  people.  The  system  treats  of  the  exploits  of 
gods  and  heroes,  the  latter  being  elevated  to  places  among  the  kamui  to 
be  revered  and  worshiped.  There  is  scarcely  a  moral  teaching  in  it. 
It  is  a  kind  of  hero  worship,  but  the  hero  may  be  a  very  wicked  sinner. 

The  Aino  myths,  on  the  other  hand,  usually  have  a  moral  ai)plication. 
The  Ainos  have  but  few  great  heroes.  The  subjects  of  their  tales  are 
mostly  beasts  and  birds.  These  are  the  gods  of  the  Ainos,  as  well  as 
the  actors  in  his  fairy-laud.  It  would  extend  this  report  to  an  undue 
length  to  reproduce  all  the  stories  translated  by  Professor  Chamberlain, 
Dr.  Scheube  and  Mr.  Batchelor,  but  some  of  them  may  well  be  given  to 
indicate  their  general  character.  Dr.  Scheube  has  given  three  quite 
interesting  tales  concerning  the  Japanese  hero  Yoshitsune,  who  is  sup- 
posed to  have  visited  the  Ainos  in  the  twelfth  century,  and  to  have 
taught  them  various  useful  things.  There  is  also  a  strange  story  of  a 
Japanese  girl  who  was  disobedient.  Her  father  put  her  into  a  box  and 
threw  it  into  the  sea.  It  was  borne  northward  by  wind  and  wave,  and 
finally  landed  in  Yezo,  where  the  town  Ishikari  now  stands.  A  dog 
came  along  and  broke  open  the  box  with  his  teeth.  The  maiden  was 
still  alive.  As  she  saw  the  dog  she  said  to  herself,  ^^  I  have  been  dis- 
obedient to  my  father  at  home,  therefore  I  have  fared  so  badly.  Here 
where  there  are  only  dogs  I  must  obey  them  that  I  may  not  again  be 
punished.  Iu  my  earlier  stage  of  existence  it  was  predestined  that  I 
should  marry  a  dog."  So  she  married  the  dog  and  the  two  lived  happily 
together,  and  she  brought  forth  a  child  whoso  body  was  covered  with 
long  black  hair,  and  other  hairy  children.  These  were  the  first  Ainos. 
It  is  doubtful  whether  this  is  an  Aino  legend.  It  is  more  probably  of 
Japanese  origin. 

The  following  stones  are  selected  from  the  translations  of  Prof. 
B.  H.  Chamberlain  and  Mr.  J.  Batchelor : 

HOW  rr  WAS  settled  who  should  rule  the  world. 

By  Professor  Chambbblain. 

When  the  creator  bad  finished  creatiog  this  world  of  men,  the  good  and  the  bad 
gods  were  all  niised  together  promieoaously,  aud  begau  disputing  for  the  possession 
of  the  world.  They  disputed — the  bad  gods  wanting  to  be  at  the  head  of  the  gov- 
ernment of  this  world  and  the  good  gods  having  a  similar  desire.  So  the  following 
arrangement  was  agreed  to:  Whoever,  at  the  time  of  sunrise,  should  be  the  fir^t  to 
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Bee  the  laminary,  should  rale  the  world.  If  the  bad  gods  shonld  be  the  first  to  see 
it  rise,  then  they  should  rule;  and  if  the  good  gods  shonld  be  the  first,  then  tbey 
shonld  mle.  Therefore  both  the  bad  gods* and  the  brilliant  gods  looked  toward  the 
place  whence  the  son  was  to  rise.  But  the  fox-god  alone  stood  looking  toward  the 
west.  After  a  little  time  the  fox  cried  out,  *'  I  see  the  sun  rise."  On  the  gods,  both 
good  and  bad,  turning  aronud  and  gazing,  they  saw  in  truth  the  refulgence  of  the 
sun  in  the  west.    This  is  the  cause  for  which  the  brilliant  gods  rule  the  world. 

WHY  THE  COCK  CAN  NOT  FLY. 

By  Professor  Chambiblaik. 

When  the  Creator  had  finished  making  the  world  aud  had  returned  to  heaven,  be 
sent  down  the  cock  to  see  whether  the  world  was  good  or  not,  with  the  injunction  to 
come  back  at  once.  But  the  world  was  so  fair  that  the  cock,  unable  to  tear  himself 
away,  kept  lingering  on  from  day  to  day.  At  last,  after  a  long  time,  he  was  on  his 
way  flying  back  up  to  heaven.  But  God,  angry  with  him  for  his  disobedience, 
stretched  forth  his  hand  and  beat  him  down  to  earth,  saying:  "  You  are  not  wanted 
in  heaven  any  more."  That  is  why,  to  this  day,  the  cock  is  incapable  of  any  high 
flight. 

ORIGIN  OF  CIVILIZATION. 

By  Professor  Crambbblauc. 

When  the  world  had  only  recently  been  made,  all  was  still  unsettled  aud  danger- 
ous, for  the  crust  of  the  earth  was  thin.  It  was  burning  beneath,  and  unstable,  so 
that  the  people  did  not  dare  venture  outside  of  their  huts  even  to  obtain  food,  fur 
they  would  have  scorched  their  feet.  Their  necessities  were  relieved  by  the  god  Oki- 
kurumi,  who  used  to  fish  for  them,  and  then  send  his  wife,  Turesh,  round  with  what 
he  caught.  She  every  day  popped  in  at  each  window  the  family  meal  for  the  day. 
But  the  conditions  of  this  divine  succor  was  that  no  questions  were  to  bo  asked,  and 
that  none  should  attempt  to  see  Turesh's  face.  Well,  one  day  a  certain  Aino,  in  one 
of  the  huts,  not  content  with  being  fed  for  nothing,  must  needs  disobey  Okiknriiiui*tf 
commands.  Curious  to  see  who  was  the  lovely  ministering  maiden,  he  watched  for 
the  moment  when  her  hand  with  food  in  it  appeared  at  the  window,  seized  hold 
of  it  aud  forcibly  pulled  her  in,  disregarding  her  screams.  No  sooner  was  she  inside 
the  hut  than  she  turue<l  into  a  wriggling,  writhing  sea  monster.  The  sky  darkened, 
crashes  of  thunder  were  heard,  the  monster  vanished,  and  the  hut  was  consumed  by 
lightning.  In  punishment  of  that  one  man's  curiosity,  Okikurumi  withdrew  his  favor 
from  the  whole  race  and  vanished.  Ever  since  then  the  Ainos  have  been  poor  and 
'  miserable. 

Accordiugto  another  tradition,  which  seems  to  be  among  those  most  widely  spread, 
the  Japanese  hero  Yoshitsune  arrived  on  the  scene  some  time  after  Okikurumi  had 
begun  teaching  the  Aino  men  how  to  fish  and  hunt,  and  Turesh  had  begun  teaching 
the  Aino  women  how  to  sew.  Being  of  a  wily  disposition,  he  ingratiated  Iximself  so 
well  with  the  divine  pair  that  tbey  bestowed  on  him  their  only  daughter  in  marriage. 
The  wedding  took  place  at  Piratori,  in  the  district  of  Saru.  Yoshitsune  was  thus 
enabled  to  penetrate  the  secrets  of  the  Ainos.  By  a  fraud,  to  which  his  wife  was  an 
unwilling  partner,  he  obtained  possession  of  their  treasnres  and  of  Cheir  books  and 
fled,  carrying  all  with  him.  Okikurumi  and  Turesh,  incensed  at  this  insult,  disap- 
peared through  a  cavern  at  the  summit  of  Mount  Hayopira,  near  Piratori.  Since 
that  time  the  Ainos  have  lost  the  art  of  writing  and  of  pottery,  and  have  taken  to 
buying  their  clothes,  etc.,  from  the  Japanese.  When  interrogated  on  any  point  on 
which  they  are  at  a  loss  for  an  answer,  the  almost  invariable  Aino  reply  is,  "  We  do 
not  know,  for  we  have  no  books.  Those  that  our  ancestors  had  were  all  stolen  by 
Yoshitsune." 
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A  VISIT  TO  THE  UNDERWORLD. 
By  ProfeMor  CHAMBBRLAiir. 

A  handsome  and  brave  yonng  AIdo,  skillfal  in  the  chase,  one  day  pnrsned  a  large 
bear  into  the  recesses  of  the  mountains.  On  and  on  ran  the  bear,  and  still  the  yonng 
fellow  pursued  it  up  heights  and  orags  more  and  more  dangerous,  bat  without  ever 
being  able  to  get  near  enough  to  shoot  it  with  his  poisoned  arrow.  At  last  on  a 
bleak  mountain  summit,  the  bear  disappeared  down  a  hole  in  the  ground.  The 
young  Aino  followed  in,  and  fonnd  himself  in  an  immense  oavern,  at  the  far  extrem- 
ity of  which  was  a  gleam  of  light.  Toward  this  he  groped  his  way,  and,  on  emerg- 
ing, found  himself  in  another  world.  All  was  as  in  the  world  of  men,  but  more 
beantifnl.  There  were  trees,  houses,  villages,  human  beings.  With  them,  however, 
the  young  hunter  had  no  concern.  What  he  wanted  was  his  bear,  which  had  totally 
disappeared.  The  best  plan  seemed  to  be  to  seek  it  in  the  remoter  mountain  district 
of  this  new  world  uudergronnd.  So  he  followed  up  a  valley,  and,  being  tired  and 
hungry,  picked  the  grapes  and  mulberries  that  were  lianging  on  the  trees,  and  ate 
them  while  walking  leisurely  along. 

Suddenly,  happening  to  look  down  on  his  own  body  for  some  reason  or  other,  what 
was  his  horror  to  find  himself  transformed  into  a  serpent !  His  very  tears  and  cries 
on  the  discovery  of  the  metamorphosis  were  changed  into  snake's  hisses.  What  was 
he  to  do?  To  go  back  like  this  to  his  native  world,  where  snakes  are  hated,  would 
be  certain  death.  No  plan  presented  itself  to  his  mind.  But  unconsciously  he  wan- 
dered, or  rather  crept  and  glided,  back  to  the  mouth  of  the  cavern  that  led  home  to 
the  world  of  men;  and  there,  at  the  foot  of  a  pine  tree  of  extraordinary  size  and 
height,  he  fell  asleep.  To  him  then,  in  a  dream,  there  appeared  the  goddess  of  the 
pine  tree  and  said :  **  I  am  sorry  to  see  you  in  this  state.  Why  did  yon  cat  the  poi- 
sonous fruits  of  Hades?  The  only  thing  for  you  to  do,  if  you  wish  to  recover  your 
original  shape,  is  to  climb  to  the  top  of  this  pine  tree  and  fling  yourself  down.  Then 
yon  may,  perhaps,  become  a  human  being  again."  On  awaking  from  this  dream  the 
young  man,  or  rather  snake,  as  he  fonnd  himself  still  to  be,  was  filled  half  with 
hope,  half  with  fear.  But  he  decided  to  try  the  goddess'  remedy.  So  gliding  np  the 
tall  pine  tree,  he  reached  its  topmost  branch,  and,  after  a  little  hesitation,  flung  him- 
self down.  Crash  he  went.  When  he  came  to  his  senses  he  found  himself  standing 
at  the  foot  of  the  tree ;  and  close  by  was  the  body  of  an  immense  serpent,  all. ripped 
open,  so  as  to  allow  of  his  having  crawled  out  of  it.  After  oflering  up  thanks  to  the 
pine  tree  and  setting  up  divine  symbols  in  its  honor,  he  hastened  to  retrace  his  steps 
through  the  long  tunnel-like  cavern,  through  which  he  had  originally  come  into 
Hades. 

After  walking  for  a  certain  time  he  emerged  into  the  world  of  men,  to  find  himself 
on  the  mountain  top  whither  he  had  pursued  the  bear  which  he  had  never  seen 
again.  On  reaching  home  he  dreamt  a  second  time.  It  was  the  same  goddess  of  the 
pine  tree  who  appeared  before  him  and  said :  *'  I  come  to  tell  you  that  yon  can  not 
stay  long  in  the  world  of  men  after  once  eating  the  grapes  and  mulberries  of  Hades. 
There  is  a  goddess  in  Hades  who  wishes  to  marry  yon.  She  it  was  who,  assuming 
the  form  of  a  bear,  Inred  yon  into  the  cavern  and  thence  to  the  underworld.  You 
mnst  make  np  your  mind  to  come  away.'' 

And  so  it  fell  out.  The  yonng  man  awoke,  but  a  grave  sickness  overpowered  him. 
A  few  days  later  he  went  a  second  time  to  the  underworld,  and  returned  no  more  to 
the  world  of  the  liv  inf. 

PANAUMBE  PENAUMBE  AND  THK  WEEPING  POXES. 

By  Profttssor  Chaubbrlain. 

There  were  Panaumbe  and  Penaumbe.  Panaumbe  went  down  to  the  bank  of  the 
river  and  called  out:  **Oh,you  fellows  on  the  cliff  behind  yonder  cliff;  ferry  me  across.'' 
They  zeplied :  *'  We  most  first  scoop  oat  a  canoe.    Wait  for  us."    After  a  little  while 
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Pauaambe  called  out  again.  ''  We  liavo  uo  poles/'  said  they ;  **  we  are  going  to  make 
some  poles.  Wait  for  us.'*  After  a  little  while  longer  he  called  ont  a  third  time. 
They  replied  thus :  "  Wo  are  coming  for  you.  Wait  for  us."  Then  the  boat  started— 
a  big  boat,  all  fall  of  foxes.  80  Pananmbe,  having  first  seized  hold  of  a  good  blad* 
geon,  feigned  dead.  Then  the  foxes  arrived  and  spoke  thus:  ^'Pananmbe,  yon  are 
to  be  pitied.  Were  you  frozen  to  death,  or  were  you  starved  to  death  ? "  With 
these  words  all  the  foxes  came  up  close  to  him  and  wept.  Thereupon  Pauaambe 
brandished  his  bludgeon,  stntck  all  the  foxes  and  killed  them.  Only  one  fox  did  he 
let  go,  after  breaking  one  of  its  legs.  As  for  the  rest,  having  killed  them  all,  he  car- 
ried them  homo  to  his  house  and  grew  very  rich  [by  selling  their  flesh  and  skins]. 

Then  Penaumbe  came  down  to  him  and  spoke  thns:  ''  Wbfreasyou  and  I  wcrobotli 
equally  poor,  how  did  you  kill  such  a  number  of  foxes  and  thereby  become  ricbi" 
Pananmbe  replied,  **If  you  will  come  and  dine  with  me,  I  will  instruct  you."  But 
Penaumbe  at  ouce  said,  **  I  have  heard  all  about  it  before,"  and  went  out.  Descend- 
ing to  the  bank  of  the  river,  he  called,  crying  out  as  Pananmbe  had  done.  The 
reply  was :  '^  We  will  make  a  boat  at  ouce.    Wait  for  us." 

After  a  little  while  he  called  out  again.  '*  Wo  are  going  to  make  the  poles.  Wait  for 
us,"  said  they.    After  a  little  longer  they  started  a  whole  boat  full  of  foxes. 

80  Penaumbe  first  feigned  dead.  Then  the  foxes  arrived  and  said:  ''Penaumbe 
here  is  to  bo  pitied.  Did  he  die  of  cold,  or  did  he  die  from  want  of  food,''  with  whicii 
words  they  all  came  close  to  Penaumbe  and  wept.  But  one  fox  among  them — a  fox 
who  limped — spoke  thus:  "  I  remember  something  which  once  happened.  Weep  at  a 
greater  distance."    So  all  the  foxes  sat  and  \\ept  further  ami  further  awRy. 

Penaumbe  was  unable  to  kill  any  of  those  ftixes,  and  as  he  brandished  his  bludgeon 
they  all  ran  away.    Not  one  did  he  catch,  and  ho  himself  died  a  lamentable  death. 

THE  HARE  GOD. 

By  Professor  Chamokrlain. 

Suddenly  there  was  a  large  house  on  lop  of  a  hill,  wherein  were  six  persons  beau- 
tifully arrayed,  but  constantly  quarreling.  Whence  they  came  was  not  knowu. 
Thereupon  Okikurumi  came  and  said:  *'0h,  you  bad  hares.  You  wicked  bathes. 
Who  should  not  kuow  your  origin  f  The  children  in  the  sky  were  pelting  eacli  other 
with  snowballs,  and  the  snowballs  fell  into  this  world  of  men.  As  it  would  have 
been  a  pity  to  waste  heaven's  snow,  the  snowballs  were  turned  into  hares,  and  those 
hares  arc  you.  Yuu  who  live  in  this  world  of  mine,  this  world  of  human  beings,  must 
be  quiet.  What  is  it  that  you  are  brawling  about?  '  With  these  words  Okikurumi 
seized  a  firebrand  and  beat  each  of  the  six  with  it  in  turn.  Thereupon  all  the  bacuii 
ran  away.  This  is  the  origin  of  the  hare  god,  and  for  this  reason  the  body  of  the 
hare  is  white,  because  made  of  snow,  while  its  ears,  which  are  the  part  which  vras 
charred  by  the  tire,  are  black. 

THE  WICKED  WIZARD  PUNISHED. 

By  Professor  Chambbblain. 

One  day  a  wizard  told  a  man  whom  he  knew  that  if  any  one  wore  to  go  up  a  cer- 
tain mountain  peak  and  j  ump  off  to  the  belt  of  clouds  below,  he  would  bo  able  to  ruK* 
about  on  them  as  on  a  horse  and  see  the  whole  world.  Believing  this,  the  man  did  as 
directed,  and  in  very  truth  was  enabled  to  ride  about  on  the  clouds.  He  visit«4l  thc 
whole  world  in  this  fashion,  and  brought  back  with  him  a  map  which  he  had  dratin 
of  the  whole  world,  both  of  men  and  gods.  On  arriving  back  at  the  niountain-|ieal: 
in  Aino  land,  he  stepped  off  the  cloud  on  to  the  land,  and,  descending  to  the  valley, 
told  the  wizard  liow  successful  and  delightful  the  journey  had  been,  and  thanked 
him  for  the  opportunity  he  had  given  him  of  thns  seeing  so  many  strange  sights. 
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Tbe  wizard  was  astonnded,  for  what  he  had  tohl  the  Aino  was  a  wicked  lie,  in- 
vcuted  with  the  sole  iiitentiun  of  causing  the  death  of  the  man,  whom,  for  reasons  heat 
known  to  himself,  ho  hateil.  Still,  as  that  which  he  had  meant  us  an  idle  tale  was 
apparently  an  actnal  fact,  he  decided  to  see  the  world  himself  in  this  fashion.  So, 
going  to  the  top  of  the  mouuf  ain  and  seeing  a  belt  of  clouds  a  short  way  below,  he 
jumped  on  to  it,  but  was  simply  smashed  to  pieces  in  the  valley  beneath.  That  night 
the  god  of  the  mountain  appeared  to  the  first  (good)  man  in  a  dream  and  said,  ''The 
wizanl  has  met  with  the  death  which  his  fraud  and  folly  deserve.  You  I  kept  from  hurt 
because  you  are  a  good  man.  So  when,  in  obedience  to  the  wizard's  advice,  you  leapt 
oif  onto  the  cloud,  I  bore  yon  up  and  showed  you  the  world  iu  order  to  make  you 
wiser.    Let  all  men  learn  from  this  hoyr  wickedness  leads  to  condign  punishment." 

LEGEND  OF  A  FAMINE. 
By  Mr.  John  Batcublob. 

There  was  a  woman  who  was  ever  sitting  by  the  window  and  doing  some  kind  of 
needlework  or  other. 

Iu  the  window  of  the  house  there  was  a  large  cup  filled  to  the  brim  with  wine, 
npon  which  fioated  a  ceremonial  moustache-lifter. 

The  ceremonial  moustache-lifter  was  dancing  about  upon  the  top  of  the  wine  cup. 
In  explaining  the  subject  from  the  beginning  and  setting  it  forth  from  the  end,  the 
tale  runs  as  follows : 

Now  look,  do  you  think  that  the  great  god,  do  you  think  that  the  true  god,  was 
blind  t 

In  Ainu  land  there  was  a  great  famine  and  the  Ainu  were  dying  for  want  of  food, 
yet  with  what  little  rice-malt  and  with  what  little  millet  they  had  they  made  (a  cup 
of)  wine. 

Now  the  great  god  had  meroy,  and,  in  order  that  our  relatives  might  eat,  produced 
both  deer  and  fish. 

And  the  great  god  bad  mercy  upon  us,  therefore  he  looked  npon  us  and,  in  truth, 
saw  that  in  Ainu  laud  there  was  a  famine,  and  that  the  Ainu  had  nothing  to  eat. 
Then  was  that  cup  of  wine  emptied  into  six  lacquer- ware  vessels. 

In  a  very  little  while  the  scent  of  the  wine  filled  the  whole  house. 

Therefore  were  all  the  gods  led  in  and  the  gods  of  places  were  brought  from  every- 
where, and  they  were  all  well  pleased  with  that  delicious  wine. 

Then  the  goddess  of  the  rivers  and  the  goddess  of  the  mouths  of  rivers  dancpd  back 
and  forth  in  the  house. 

Upon  this  the  gods  laughed  with  smiles  npon  their  faces; 

And  while  they  looked  at  the  goddesses  they  saw  them  pluck  out  two  hairs  from  a 
deer ; 

And,  as  it  were,  blew  them  over  the  tops  of  the  mountains ;  then  appeared  two 
herds  of  deer  skipping  upon  the  mountain  tops,  one  of  bucks  and  the  other  of  does. 

Then  they  plucked  out  two  scales  from  a  fish,  and,  as  it  were,  blew  them  over  the 
rivers ;  and  the  beds  of  the  rivers  were  so  crowded  with  fish  that  they  scraped  upon 
the  stones,  and  the  tops  of  the  rivers  were  so  full  that  the  fish  stood  out  like  the 
porches  of  houses  and  were  dried  np  by  the  sun. 

So  the  things  called  fish  filled  all  the  rivers  to  the  brim. 

Then  the  Ainu  went  fishing  and  caused  their  boats  to  dance  npon  the  rivers. 

The  young  men  now  found  fish  and  venison  in  rich  abundance. 

Hence  it  is  that  Ainu  land  is  so  good.  Hence  it  is  that  from  ancient  times  till  now 
there  has  been  hunting.     Hence  it  is  that  there  are  inheritors  to  this  hunting. 

LEGEND  OF  THE  LARGE  TROUT. 

By  Mr.  JoHX  Batciibloh. 

At  the  source  of  the  Saru  River  there  is  a  large  lake. 

In  this  lake  there  was  a  monster  trout  which  was  so  big  that  it  used  to  flap  its  (peo« 
toial)  fins  at  one  end  and  wave  its  tail  at  the  other. 
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Then  the  honorable  ancestors  met  and  went  to  kill  this  fish,  but  found  tlieroselvea 
unable  to  accomplish  their  end,  though  they  attempted  to  do  so  for  many  days. 

Because  then  they  very  much  desired  to  kill  the  fish,  the  gods,  who  had  a  special 
regard  for  the  welfare  of  Ainu  laud,  sent  help  from  heaven. 

And  the  gods  descending,  they  seized  the  great  trout  with  their  hands  (claws). 

Upon  this  it  plunged  mightily  and  weut  to  the  bottom  of  the  lake  with  great  force. 

Then  the  gods  put  forth  all  their  power,  and,  drawing  the  great  trout  to  the  sur- 
face of  the  water,  brought  it  ashore. 

Upon  this  all  the  honorable  aucestors  drew  their  swords  and  chopped  the  fish  till 
they  quite  killed  it. 

The  Ainu  appear  to  have  a  special  drea<l  of  largo  lakes,  because  they  say  tlmt 
every  now  and  again  one  of  the  monster  fish  suddenly  puts  iu  nn  appearance  and  com- 
mences its  destructive  work  of  swallowing  animals  and  human  beings.  Duly  a  few 
hundred  years  ago,  they  say,  one  of  these  awful  fi-sh  was  found  dead  upon  the  shores 
of  the  Shikot-td  (Chitose  Lake).  This  hionster  had  swallowed  a  large  doer,  horns 
and  all,  but  the  horns  caused  a  severe  attack  of  indigestion  to  come  on,  which  the 
fish  could,  not  get  over ;  nay,  the  horns  were  so  long  that  they  protruded  from  its 
stomach  and  caused  its  death. 

It  is  to  the  actions  of  one  of  these  monstrous  fish  that  all  earthquakes,  of  which 
there  are  many  occurrences  in  Yezo,  are  to  bo  traced.  The  earth,  i.  e.,  so  far  as  Ainn 
land  is  concerned,  is  supposed  to  rest  upon  the  back  of  one  of  these  creatures ;  aud 
whenever  it  moves,  the  world,  as  a  matter  of  course,  must  feel  the  effects  aud  move 
also.  This  earthquake-causing  fish  is  sometimes  called  Tokusbish,  t.  e.,  "trout, "  and 
sometimes  Moshiri  ikkewe  chop,  t.  e.,  *'  the  backbone  fish  of  the  world.^ 

LEGEND  OF  OKIKURUMI  IN  LOVE. 
By  Mr.  John  Batcuelob. 

The  goddess  felt  lonely  and  gazed  upon  the  inside  aud  surveyed  the  outside  of  the 
house. 

She  went  out,  and  behold, 

The  clouds  were  floating  and  waving  about  in  beautiful  terraces  npon  the  horizon 
over  Ainn  land.    Yes,  that  is  what  she  saw. 

So  she  returned  into  the  house  backwards  and  took  down  the  needlework. 

Again  she  looked  at  the  point  of  her  needle  and  fixed  her  gaze  npon  the  eye  end 
thereof. 

Then  came  a  little  bird,  called  *'  water  wagtail,"  and  sat  upon  the  window  ahutter 
and  wagged  its  tail  up  and  down  and  waved  it  from  right  to  left. 

Then  two  ehirps  and  three  chirps  came  to  her  and  touched  the  inside  sarface  of 
her  ears,  and  what  she  heard  was  this : 

The  mighty  Okikurnmi,  who  is  the  governor  of  all  Ainn  land,  went  out  of  doon 
for  a  little  while  and,  seeing  you,  has  fallen  ill  of  love  on  your  account. 

And  though  two  bad  fish  and  two  good  fish  were  placed  before  him  for  food  he 
refused  to  eat. 

Now,  if  Okiknmmi  should  die,  the  soul  of  Ainn  land  will  depart. 

Then  the  little  bird  called  **  wat«r  wagtail,"  waving  its  tail,  spake  two  words  to 
her  aud  said :  "  Have  mercy  upon  us,  that  Okikurnmi  may  live." 

Thus  then,  by  simply  looking  out  upon  the  world,  Okikurnmi  fell  so  sick  of  love 
that,  though  two  bad  fish  aud  two  good  fish  were  set  before  him,  he  could  not  eat. 

Dear,  dear,  how  badly  he  felt. 

Therefore  the  form  of  a  woman  resembling  the  goddess  was  made  and  sent  down 
to  Okiknmmi. 

The  house  was  set  iu  order  ;  that  woman  who  was  sent  down  put  things  to  rights. 

Then  Okiknmmi  looked  through  his  sleeve  aud  saw  the  beautiful  woman. 
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He  got  np  greatly  rejoicing ;  he  ate  some  food  ;  strength  came  back  to  his  body, 
and — the  woman  was  gone. 

Okiknrnmi  saw  he  had  been  deceived,  bat  there  was  nothing  to  be  done  and  noth- 
ing to  say ;  so  he  got  well. 

POIYAUMBE. 
By  Mr.  JoiiN  Batchslob. 

We  three,  my  yonnger  sister,  my  dear  brother,  and  I,  were  always  together. 

One  night  I  was  qnite  unable  to  sleep ;  but,  whether  what  I  now  relate  was  seen  in 
a  dream  or  whether  it  really  took  place,  I  do  not  know. 

Now  I  saw  n|)oa  the  tops  of  the  mountains,  which  lie  towards  the  sonrce  of  our 
river,  a  great  herd  of  male  deer  feeding  by  themselves.  At  the  head  of  this  great 
herd  there  was  a  very  large  speckled  buck  ;  even  its  horns  wore  speekled.  At  the 
head  of  the  herd  of  female  deer  there  was  a  speckled  doe  skipping  abont  in  front  of 
its  fellows.  So  I  sat  np  in  my  bed,  hackled  my  belt,  winding  it  once  aronud  my  body, 
and  tied  my  hat  strings  nnder  my  chin.  I  thou  fastened  my  leggings,  made  of  grass, 
to  my  legs,  slipped  on  my  best  boots,  stnck  my  favorite  sword  in  my  g4rd1e,  took  my 
quiver  sling  in  my  hand,  seized  my  bow,  which  was  made  of  yew  and  ornamented 
with  cherry  bark,  by  the  middle,  and  sallied  forth. 

The  dast  npon  the  road  by  the  river  side  was  flying  abont.  I  was  taken  up  by  the 
wind  and  really  seemed  to  go  along  upon  the  clouds.  Now,  my  elder  brother  and 
yonnger  sister  were  coming  along  behind  me. 

And  as  we  went  along,  in  trnth,  we  saw  that  the  mighty  mountains  were  covered 
with  great  herds  of  backs  and  does;  the  bucks  had  a  speckled  male  at  their  head, 
even  its  horns  were  speckled  ;  there  was  also  a  speckled  female  deer  skipping  abont 
at  the  head  of  the  does. 

On  coming  near  them  I  took  an  arrow  oat  of  my  quiver  and  shot  into  the  thickest 
of  the  herd,  so  that  the  mountains  became  covered  with  the  multitude  of  those  which 
had  tasted  poison  (i.e.,  which  had  been  hit  with  poisoned  arrows).  And  my  older 
brother,  shooting  into  the  thickest  of  the  herd  of  does,  killed  so  many  that  the  grass 
was  completely  covered  with  their  bodies ;  within  a  very  short  time  the  whole  herd, 
both  of  bucks  and  does,  was  slain.  How  was  it  that  that  which  bnt  a  short  time  since 
was  a  deer  became  a  man?    That  I  can  not  tell. 

With  angry  words  he  said  to  me :  **  Because  you  are  a  brave  Poiyaumbe  and  your 
fame  has  spread  over  many  lands,  you  have  come  hither  with  a  purpose  of  picking  a 
quarrel  with  me,  but,  however  brave  you  may  be,  I  think  you  will  probably  find  that 
you  are  mistaken." 

When  he  had  spoken  so  much,  this  lordly  person  drew  his  sword  with  a  flash  and 
struck  at  me  with  powerful  strokes ;  in  return  I  also  flashed  out  my  sword,  but  when 
I  hit  at  Him  with  mighty  blows  there  was  no  corresponding  clashing  sound.  It  was 
extremely  difficult  to  come  upon  him ;  it  was  ns  though  the  wind  caught  the  point 
of  my  sword.  Though  this  was  the  case,  though  it  was  difficult  to  strike  him,  and 
Ihongh  I  did  not  realize  that  I  was  struck,  yet  much  blood  spurted  out  of  my  body. 
That  abominable  bad  man  was  also  bleeding  profusely. 

Whilst  things  were  going  on  in  this  way,  my  elder  brother  and  yonnger  sister  mot 
with  the  speckled  doe  and  both  attacked  it  with  drawn  swords.  With  great  fear 
they  fought ;  and  when  I  looked  I  saw  that  my  elder  brother  was  cut  in  twain ;  as 
lie  fell  he  put  out  his  hands  and  raised  himself  from  the  earth.  I  then  drew  my 
sword  and  cut  him  twice  or  thrice^  so  that  he  became  a  living  man  again.  Then  rid- 
iug  upou  a  sound  like  thunder,  he  quickly  ascended  to  the  skies  and  again  engaged 
in  the  fight.  I  now  heard  a  sound  as  of  another  person  being  slain  elsewhere ;  it  was 
my  yonnger  sister  who  was  killed.  With  a  great  sound  she  rode  upon  the  son  (i.  e., 
she  died  with  a  groan).  Upon  this  the  bad  foreign  woman  boasted,  and  said  that  she 
bad  slain  my  yonnger  sister  and  thrown  her  to  the  earth.    Then  the  two,  the  woman 
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and  man,  fell  upon  me  with  all  their  might  and  main,  but  I  slruck  the  bad  troman 
twice  or  thrice,  so  that  she  rode  upon  the  sun  ;  she  went  to  the  sun  a  living  soal. 
Then  the  bad,  nialir;nant  man,  beiiiir  left  alone,  spoke  thus:  "  Becansc  yoa  are  a 
Poiyaumbe  and  the  fame  of  your  bravery  lias  spread  over  many  countries,  and  be- 
cause you  have  done  this,  know  ye  that  the  place  where  I  live  is  called  Satuntnye. 
The  two,  my  younger  brother  and  sister,  are  (he  defenders  of  my  house,  and  tbiv 
are  exceedingly  bravo.  Thus,  then,  if  I  am  slain  by  you,  my  younger  brother  will 
avenge  my  death  and  you  will  live  no  longer.    You  must  bu  careful." 

Now  I  made  a  cu-t  at  that  bad,  malignant  man,  but  ho  returned  the  blow,  and  I 
swooned.  Whether  the  swoon  lasted  for  long  space  or  a  short,  I  know  not;  bni 
when  I  opened  my  eyes  I  fouud  my  right  hanul  stretched  out  above  me  and  striking; 
hither  and  thither  with  the  sword,  and  with  the  left  I  was  seizing  the  grass  ami 
tearing  it  up  by  the  roots. 

So  I  came  to  myself.  And  I  wondered  where  Samatuye  could  be  and  why  it  wa« 
so  called.  I  thought  that  name  was  given  to  the  place  to  frighten  ine,  and  1  cuu- 
sidcred  that  if  I  did  not  pay  it  a  visit  I  should  be  laughed  at  when  I  returned  boice. 
and  thus  feel  humiliated. 

Therefore!  looked  up  and  discovered  the  track  by  which  this  multitude  of  persob> 
had  come.  I  ascended  to  the  path  and  passed  very  many  towns  and  villages.  Aud  I 
traveled  along  this  path  for  three  days  and  three  nights,  in  all  six  days,  till  I  cattn- 
down  upon  the  seashore;  here  I  saw  many  towns  and  villages. 

Here  there  was  a  very  tall  mouritain,  whose  top  ext^-nded  even  into  the  »ki(»: 
upon  its  summit  was  a  beautiful  house,  and  above  this'circled  a  great  clood  of  fo|;. 
I  descended  by  the  side  of  the  house,  and,  stealthily  walking  along  with  noiseless  step^ 
peeped  in  between  the  cracks  of  the  door  and  listened.  I  saw  something  like  a  ven 
little  man  sitting  cross-legged  at  the  head  of  the  fireplace  staring  into  the  fire,  ai^l 
I  saw  something  like  a  little  woman  sitting  on  the  left-hand  side  of  the  firepLace. 

Here  again  was  a  woman  who  in  beauty  excelled  my  younger  sister.  Now,  Xht 
little  man  spoke  thus  :  ''Oh,  my  younger  sister,  listen  to  me,  for  I  have  a  woTdt>> 
say.  The  weather  is  clouding  over  and  I  am  filled  with  anticipation;  You  know 
yon  have  been  a  i>rophet  from  a  child.  Just  prophesy  to  me,  for  I  desire  to  hear  of 
the  future." 

Thus  spake  the  little  man.  Then  the  little  woman  gave  two  great  yawns  and  said: 
''My  elder  brother,  my  little  elder  brother,  listen  to  me,  for  I  have  a  word  to  $3}. 
Wherefore  is  my  brother  thus  in  anticipation?  I  hear  news  from  a  distant  iaix!: 
this  is  news  coming  from  above  the  mountain  of  Tomisanpet.  The  brave  Poiyaiimbr 
have  been  attacked  by  my  elder  brother  without  cause,  but  a  single  maa  hasanQi' 
hilated  my  brother  and  his  men.  Whilst  the  battle  proceeds  a  little  Keaorap  coa-e 
flying  acn>8S  the  sky  from  the  interior;  and,  though  I  earnestly  desire  to  propltet? 
about  it,  some  how  or  other  it  passes  out  of  my  sight.  When  it  crosses  the  sea  it 
darts  along  upon  the  surface  of  the  water  like  a  little  fish  ;  coming  straight  towaid* 
our  town  is  the  clashing  of  swords,  the  sword  of  a  Ya  un  man  and  a  Bep  nn  mau: 
blood  is  squirting  forth  from  two  great  wounds  ;  the  sword  ot  the  Rep  au  man  g^^ 
in  to  the  setting  sun  and  is  lost ;  the  handle  of  the  sword  of  the  Ya  uu  man  shines  ny^n 
the  sun.  Although  our  house  was  in  peace  it  is  now  in  danger.  In  speskinft  tiios 
much  my  eyes  become  darkened.    Pay  attention  to  what  I  have  said." 

As  she  said  this,  I  pretended  that  I  hail  but  now  arrived,  and  knocking  the  dirt  vi 
my  boots  upon  the  hard  soil  just  outside  the  house  I  lifted  the  doors  creea  over  ley 
shoulders  and  stepped  inside.  They  both  turned  round  and  looked  at  me  with  one 
accord ;  with  fear  they  gazed  at  me  from  under  their  eyebrows.  Then  I  walkcU 
along  the  left-hand  side  of  the  fireplace  with  hasty  strides. 

I  swept  the  little  man  to  the  right-haud  side  of  the  fireplace  With  my  foot,  aii<I. 
sitting  myself  cross-legged  at  the  head  thereof,  spake  thus :  ''  Look  here,  Utile  Sa!£i- 
tuye  man,  I  have  a  word  to  say ;  attend  well  to  me.  Why  has  your  elder  brother,  the 
Samatuye  man,  attacked  us  without  reason  f    Has  he  uot  done  so  f    Aa  you  hatr 
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stirred  up  this  war  with  >nt  reason,  you  will  be  paiiisbed  by  tho  gods;  you  will  be 
annihilated.  Listen  to  what  I  have  to  say.  Besides,  although  I  am  a  wounded  man, 
X  will  overthrow  your  town.  Listen  to  what  I  say.''  And  when  I  had  said  so  much, 
I  drew  my  sword  ami  flushed  it  about.  I  struck  at  him  with  such  blows  that  the 
wind  whistled.  Wc  ascended  to  the  ceiling  tightiog,  and  here  I  chased  him  from  one 
end  of  the  house  to  the  other.  Whilst  this  was  going  on,  a  very  great  nuiltitnde  of 
men  congregated  upon  the  threshold.  They  were  as  thick  ns  swarms  of  flies;  so  I 
out  them  down  like  men  mow  grass. 

Whilst  this  was  going  on  the  little  woman  said:  '*  Oli,  my  brothers,  why  did  ye 
commit  such  a  fault  as  to  attack  the  Poiyanmbe  without  cause  f  VVas  it  that  ye 
desired  to  slay  those  who  hnd  no  desire  to  die  that  ye  fell  upon  them  f  Henceforth 
I  shall  east  in  my  lot  with  the  Poiyaumbe.    Listen  to  my  words." 

When  the  little  woman  had  thus  spoken,  she  drew  a  dagger  from  her  bosom  and 
cut  down  the  men  at  the  door  like  grass;  we  fought  side  by  side.  Fighting  so,  we 
drove  them  out  of  the  house,  and  when  we  looked  at  thorn,  there  were  bnt  a  few  left, 
hnt  behind  them  stood  the  little  Samatuye  man  ;  yes,  he  was  there.  In  a  very  short 
time  those  few  persons  were  all  killed.  Aft«r  this  I  weut  after  the  Samatuye  man 
with  hasty  strides,  and  drew  my  sword  above  him.  I  struck  at  him  with  heavy 
blows.  The  Samatnye  woman  also  stood  by  my  side  and  hit  at  her  brother  with  her 
dagger. 

In  a  short  time  he  received  two  or  three  cuts  and  was  slain.  After  this  the  little 
woman  wept  very  much,  aud  spake,  saying  :  '^  As  for  roe,  I  am  undone.  I  did  not 
desire  to  draw  uiy  dagger  against  a  man  without  friends.  As  the  little  hawks  flock 
together  where  there  is  food,  so  have  I  an  earnest  desire  to  bo  with  thee,  oh  Poiya- 
umbe.    Listen  to  what  I  say." 

AN  AINO  EIP  VAN  WINKLE. 

In  conclasioQ  comes  the  story  of  Rip  Van  Winkle,  told  in  so  many 
forms  by  so  many  peoples.  It  should  be  compared  with  the  legend 
of  the  fisherboy  Urashima  and  his  Pandora's  box,  which  Professor 
Chamberlain  has  so  well  rendered  in  verse  from  the  Japanese.  The 
translation  of  this  Aino  version  is  also  by  the  same  pen. 

A  certoiu  Aino  went  out  in  a  boat  to  cateh  fish  in  the  sea.  While  he  was  there  a  great 
wind  arose,  so  that  he  drifted  about  for  six  nights.  Just  as  he  was  like  to  die,  land 
came  in  sight.  Being  borne  on  to  the  beach  by  the  waves,  he  quietly  stepped  ashore, 
where  he  found  a  pleasant  rivulet.  Having  walked  up  the  bauk  of  this  rivulet  fur 
some  distance,  he  descried  a  populous  town,  in  whose  neighborhood  were  crowds 
of  people,  both  men  and  women.  Proceeding  to  the  town  itself,  he  found  au  old 
man  of  divine  aspect,  who  said  to  him :  "  Stay  with  ns  a  night  and  we  will  send  yon 
home  to  your  own  country  to  morrow.    Do  yon  consent  f  " 

So  the  Aino  spent  the  night  with  the  old  chief,  who  next  morning  addressed  him 
as  follows :  "  Some  of  my  people,  both  men  and  women,  are  going  to  your  country 
for  purpose  of  trade.  So,  if  you  will  put  yourself  under  their  guidance,  you 
will  be  able  to  go  home.  When  they  take  yon  with  them  in  the  boat  yon  must  lie 
down  and  not  look  about  you,  bnt  completely  hide  your  head.  That  is  the  condition 
of  your  return.  If  yon  look,  my  people  will  be  angry.  Mind  you,  do  not  look." 
Thus  spoke  the  old  chief.  Well,  there  was  a  whole  fleet  of  boats,  inside  which 
crowds  of  people,  both  men  and  women,  took  passage.  There  were  as  many  as  five 
score  boats,  which  all  started  off  together.  Tho  Aino  lay  down  inside  one  of  them 
and  hid  his  head,  while  the  others  made  the  boats  go  to  the  music  of  a  pretty  song, 
which  he  much  enjoyed.  After  a  while  they  reached  the  land.  When  they  had 
done  so  the  Aino,  peeping  a  little,  saw  that  there  'was  a  river,  and  that  they  were 
drawing  water  with  dippers  from  the  mouth  of  the  river  and  sipping  it.     They  said 
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to  eacli  other,  **  How  good  this  water  is."  Half  the  fleet  went  np  the  river.  Bot  the 
boat  in  which  the  Aino  was,  continued  iU  voyage,  and  at  last  arrived  at  the  sL  re  of 
his  native  place,  whereupon  the  sailors  threw  the  Aino  into  the  water.  He  thoogbi 
he  had  been  dreaming,  and  then  he  oame  to  himself.  Tho  boat  and  its  Bailors  had 
disappeared ;  whither  he  conld  not  tell.  But  he  went  to  his  house,  and,  fsUing 
asleep,  dreamt  a  dream.  He  dreamt  that  the  same  old  chief  appeared  to  him  and 
said :  **  I  am  no  human  beiug ;  I  am  the  chief  of  the  Salmon,  the  divine  fish.  As  yoa 
seemed  in  danger  of  perishing  in  the  waves,  I  drew  yon  to  nie  and  saved  yonr  life. 
You  thought  you  only  staid  with  me  a  single  night.  But  in  reality  tbat  night  was 
a  whole  year,  at  the  conclusion  of  which  I  sent  you  back  to  yonr  native  place.  80 1 
shall  bo  truly  grateful  if  henceforth  you  will  offer  liquor  to  me,  set  np  t]ie  divine 
symbols  in  my  honor,  and  worship  me  with  the  words,  'I  make  a  lihation  to  the 
chief  of  the  salmon,  the  divine  fish.'  If  yon  do  not  worship  me,  yoa  will  become 
a  poor  man.  Remember  this  well.''  Such  were  the  words  which  the  divine  old  mic 
spoke  to  him  iu  his  dream. 

LIST  OP  SPEGI3fENS  FROM  THE  AINOS  IN  YEZO,  COLLECTED  DUBIKG 
THE  SUMMER  OF  1888. 

By  RoMYN  Hitchcock. 

[The  nnmbers  refer  to  the  entries  in  the  register  of  the  U.  S.  National  Moseain.] 

Jlfa^— Made  of  the  rush  Scirpua  fnariiimua^  the  »uge  of  the  Japanese,  vritli  black  or 
brown  colored  squares  of  dyed  bark  of  Tilia  cordaia.  The  elm  bark  is  also  nsed 
for  the  colored  parts.  Tho  brown  color  is  obtained  from  the  bark  of  .£9culu 
iurhinaia,  the  black  from  Alnua  mariiima,    Ainos  of  Yezo,  lSd8.  150(^13. 

Mat— Same  as  150632.    Ainos  of  Yezo,  1888.  15063a. 

3fat.— Same  as  150632,  diflforeut  pattern.    Ainos  of  Yezo,  1888.  150SM. 

J/al.— Same  as  150632,  diff*eront  pattern.    Ainos  of  Yezo,  1888.  1506S^ 

Afat — Same  as  150632,  different  pattern.    Ainos  of  Yezo,  1888.  15Q6:& 

Shoes  made  offish  skin, — Worn  with  anow-shoes  in  winter.  (See  PI.  xcvii.)  Ainosof 
Yezo,  1888.  150637. 

Quiver  and  poisoned  arrows, — Arrows  with  iron  heads,  poisoned  with  a  preparstioa 
of  aconite  root;  used  to  kill  bears.    Ainos  of  Yezo,  1888.  15033;:l 

Quiver  and  poisoned  arrows, — Arrows  with  bamboo  heads,  poisoned  with  a  piepan- 
tion  of  aconite  root.  The  shafts  made  in  sections  of  reed  and  wood,  with 
feathered  ends.    Ainos  of  Yezo,  1888.  15063B. 

Length  of  bamboo  bead ]|t«  * 

Length  of  upper  aliaft  of  wood S^te  < 

Length  of  lower  shaft  of  reed 124  uU 

Stone  arrow  heads  were  probably  in  nse  by  the  Ainos  within  the  historic  period.    They  m 
found  buried  on  the  soil  near  the  sitrfiice  in  many  places. 

Bow. — Made  of  the  wood  of  Taxus  ouspidaiOf  which  is  preferred  for  the  purpose.    The 

specimcD  is  49  inches  in  length.    The  string  is  twisted  bark  cord.     (See  Fig.  84.; 

Ainos  of  Shari,  Yezo,  1888.  150S4«. 

Bote.— Similar  to  150640,  but  52  inches  long.    Ainos  of  Yezo,  1888.  150641. 

Botp.— Small  bow  of  wood  wrapped  with  strips  of  bark  to  strengthen  it.     The  string 

is  secured  at  ono  end  to  a  piece  of  hard  wood  fitting  over  the  end  of  the  bow  like 

a  cap,  held  in  placo  by  a  wooden  pin.  Ainos  of  Yezo,  183'^.  (See  Fig.  84. )  1506tS. 
Snowshoes, — Made  of  wood  with  thongs  of  bear  skin.    These  are  worn  with  the  shoeaof 

fish-skin  [No.  150637]  or  with  much  more  comfortable  boots  made  of  bide  and  for. 

(See  PI.  XCVII.)    Ainos  of  Bekkai,  Yezo,  1888.  150»:^ 

iSan(7aZ«.— Shutukeri.    Very  rudely  made  of  walnut  bark,  seonred  to  the  foot  with 

cords  of  bark.    (See  PI.  xcvii.)    Ainos  of  Piratori,  Yezo,  1888.  150644 
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Leggins.—**  llo8.*^  Made  of  Japanese  bine  sotton  cloth,  embroidered  with  cotton 
yam.    Lined  with  white  cotton  cloth,    Ainos  of  Yezo,  18b8.  150G45 

Legginn, — *'Hos."  Made  of  Japanese  white  striped  cotton  cloth  bound  with  blne- 
blaok  and  embroidered  on  the  latter  with  light-blue  yarn.  Ainos  of  Plratori, 
Yozo,  1688.  150646 

Ltggins, — '*  Hos."    Made  of  ohiyo,  elm-bark  cloth,  bound  with  Japanese  black  cot- 
ton cloth.    Ainos  of  Piratori,  Yezo,  18:^8.  150647 
Leggins, — *'  Hos.^    Made  of  ohiyo,  elm-bark  cloth,  embroidered  with  cotton.    Ainos 
of  Piratori,  Yezo,  1888.  150648 
LegginB, — "Hos."    Made  of  Japanese  cotton  cloth,  embroidered.     Ainos  of  Yezo, 
1888.                                  •                                                                                         150649 
Ball  of  Okigo  thread, — Made  by  splitting  the  bark  of  the  elm  tree,  Vlmus  montana,  and 
tying  the  cuds  of  the  filaments  together.    Used  for  weaving  cloth  for  coats,  leg- 
gins,  belts,  etc.    Ainos  of  Piratori,  Yezo,  1888.                                                 150650 
Braided  eord,-'Hade  of  the  bark  of  shina-no-ki,  lilia  oordata,    Ainos  of  Piratori, 
Yezo,  1888.                                                                                                              150651 
Bark, — Called  tamnnki-nokawa.   Apparently  it  is  the  common  ohiyo  bark.   Ainos  of 
Abashiri,  Yezo,  1888.                                                                                             150652 
Dged  bark, — Bark  of  Tilia  oordaia  (Jap.  shina-no-ki).    Mnch  used  for  the  colored  parts 
of  mats,  carrying  bags,  etc.    The  brown  color  is  produced  by  soaking  the  bark  in 
water  with  bark  of  jEscuIub  lurbinata,  tho  black  in  the  same  manner  with  Alnua 
mariiima,    Ainos  of  Uragawa,  Yezo,  1888.                                                         150653 
Linden  hark.—Baik  ofTdia  cordata,    Mnch  used  for  cords,  fish  nets,  etc.,  and  for  the 
colored  parts  of  ni:its.    Ainos  of  Uragawa,  Yezo,  1888.                                 150654 
Branches  of  the  Linden,— The  wood  from  which  the  bark  is  stripped  for  making  cords, 
etc.   Ainos  of  Yezo,  1888.                                                                                      150655 
Straw  hag, — A  small  bag,  about  12  inches  by  9,  very  rudely  made.    Used  for  gatlier- 
ing  roots  and  other  anticles  for  food.    Ainos  of  Uragawa,  Yezo,  1888.           150656 
Small  bag. — Made  of  the  rush  Scirpue  mariUmuSt  tho  top  bound  with  blue  and  white 
cotton  cloth,  of  which  the  handle  is  also  made.    About  6  inches  square.    Ainos 
of  Uragawa,  Yezo,  1888.                                                                                       150657 
Ohigo  branches.— SmM  branches  of  the  ohiyo  tree,  Ulmua  montana,  the  bark  of  which  - 

is  used  for  making  the  native  cloth.    Ainos  of  Piratori,  Yezo,  1888.  150658 

Ohijfo  ooal.— The  usnal  form  of  garment,  patterned  after  the  Japanese.    Made  of 

ohiyo,  elm-bark  cloth,  bound  all  around  with  blue-black  Japanese  cotton  cloth. 

Not  embroidered.    Ainos  of  Yezo,  1888.  150659 

Ohigo  coal.— Similar  to  150659.    The  cloth  has  narrow  longitudinal  stripes  of  white 

cottoa  yarn.    Not  embroidered.    Ainos  of  Yezo,  lb88.  1^0660 

Ohijfo  eoat. — The  usual  form  of  garment,  elaborately  embroiderod  in  characteristic 

patterns.     The  body  of  the  garment  is  made  of  elm-bark  cloth,  over  which 

jApauese  blue- black  cotton  is  stitched  in  parts,  and  on  this  the  pattern  is  em- 

broidured.    Such  coats  are  only  worn  on  special  occasions.    Ainos  of  Yezo,  1888. 

150661 

Fieh  spear,— k  small  spear  with  tho  shaft  out  short.    A  curved,  hook-like  piece  of 

iron  fits  loosely  in  the  side  of  tho  shaft,  attached  to  a  oord  which  passes  through 

the  shaft,  near  the  end.    When  a  fidh  la  struck  the  iron  turns  over,  hooks  into 

tbe  flesh,  and  han;;s  by  the  rope.    Ainos  of  Piratori,  1888.    (See  Fig.  85.)      1506(^ 

Sak^  cupf  standf  and  stick.— Made  of  lacquered  wood  by  the  Japanese.    A  form  in 

universal  use  among  the  Ainos  for  drinking  Japanese  sak6,  of  which  they  drink 

p;reat  quantities  whenever  they  can  get  it.    The  stick  resting  on  top  of  the  cup 

(150664)  is  used  to  throw  drops  of  the  liqnor  as  offerings  to  the  gods,  and  to  raise 

the  moustache  while>  drinking.    Ainos  of  Yezo,  1888.    (See  Fig.  77.)  15066:) 

J^OMstache  stick,— Vaed  to  make  libations  of  sak^  to  the  gods,  and  also  to  raise  the 

moustache  while  drinking  sak^.    Ainos  of  Yezo,  1888.    (See  Fig.  77.)         150661 
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Ohiyo  cloth.— Woven  of  the  bark  of  the  ofaiyo  or  moantaiti  elm,  Ulmu9  montatta,  with 
stripes  of  blue  aud  bright  colored  cotton.  A  very  strong  dnrabie  cloth  wbicli 
has  been  in  universal  use  by  the  Ainos,  but  which  is  now  being  replaced  by  the 
more  comfortable  Japanese  cotton  fabrics.  Width,  13  inches.  Ainos  of  Wzo, 
1888.  InU€6:> 

Loom.— With  warp  of  elm  bark  and  a  small  piece  of  cloth  woven,  shewing  the  jrecd, 
shuttle,  beater,  etc.  Weaving  is  usually  done  by  the  women,  who  sit  on  tbi' 
floor  aud  stretch  the  warp  from  the  beams  of  the  house.  (See  Fig.  82.)  k 
similar  loom  arranged  for  use  is  shown  in  the  section  of  textiles.  Ainos  of  Yfzo, 
1888.  150G66 

0/(ij^o  &0ii.— Belt  woven  of  elm  bark  on  a  small  loom  made  for  the  imrpose.  Used 
as  a  belt  outside  the  coat.  Length,  8  feet ;  width,  1  inch.  Ainos  of  Shari,  Yczo, 
1888.  1501*7 

Bark  water  bucket  and  dipper.— MndQ  of  birch  bark.  Used  for  holding  water.  {^ 
Fig.  73. )    Ainos  of  Yexo,  18-8.  l."i06*iS 

Bark  basket.— ^A(\e  of  ohiyo  bark  with  handle  of  the  same  bark  twisted^  Ainos  of 
Piratori,  Yezo,  1888.  Vimi 

Wooden  iad/«.— ''Kasnp."  A  large  ladle  used  for  dipping  food  from  the  kettle..  Ainos 
of  Piratori,  Yezo,  18S8.  Ia06;i. 

Ohi}fo  belt. — Made  of  the  ohiyo  or  elm  bark,  with  stripes  of  colored  cottoQ.  AuiQto( 
'  Yezo,  1888.  150671 

Conical  bark  bag. — Made  of  the  bark  of  the  linden  tree.  Ainos  of  Piratori,  Yew, 
1888.  ^  150672 

Bark  dish  for  fish. — Very  rudely  made  by  binding  the  bark  into  the  form  of  a  deep 
dish  aud  tying  the  ends  with  bark  rope  between  short  sticks  to  preaerve  tbe 
shape.    Ainosof  Piratori,  Yezo,  1888.  150673 

Bark  dtjipcr.— Made  of  birch  bark,  with  a  wooden  haudlo.  Ainos  of  Piratori,  Ywo, 
1888.  0  IWTA 

Spear.— k  two-pronged  spear  used  for  spearing  seals  or  large  fish,  salmoD,  etc.  Tb« 
two  points  of  sheet  iron,  sharpened,  are  set  in  barb-shaped  pieces  of  hard  wood, 
which  fit  loosely  over  the  ends  of  tho  prongs  of  tho  shaft,  aud  are  held  in  place 
by  the  tension  of  the  bark  rope,  to  which  they  are  securely  attached.  When  tk 
weapon  strikes  the  barbs  enter  the  flesh  and  become  detached  from  tbe  shall,  L'ot 
they  are  securely  held  by  the  line  until  the  animal  is  killed  or  ezbaasted.  Tb^ 
points  are  sometimes  poisoned.  (See  Fig.  85.)  Ainos  of  Abashira,  Yezo,  18^^ 
Length  of  shaft  15  feet.  15067' 

SmuU  bag. — Made  of  the  rush  Scirpue,  with  a  cord  to  swing  over  the  shonlder.  Aio(« 
of  Yezo,  18-8.  15067«i 

Okiijo  6ar^^— The  bark  of  the  monatain  elm,  Ulmue  mon/ana,  used  priuciimlly  fi« 
making  cloth  for  clothing.  The  specimens  show  how  the  bark  readily  splits  ioto 
numerous  thin,  broad  bands  or  layers,  from  which  long,  narrow  threads  for  weav- 
ing are  drawn,  tied  end  to  end,  and  wound  into  balls  like  150650.  ALdos  of  Yeso, 
1888.  150677 

Dried  ealnion. — Fish  cut  into  long  strips  and  dried  over  the  smoky  fire  in  the  house 
Ainos  of  Shari,  Yezo,  1888.  1506> 

Carrifing  band. — A  braided  band  of  ohiyo,  used  for  carrying  children  and  loade  on  tbe 
back.  The  broad  middle  part  is  placed  on  the  forehead,  and  the  ends  tied  nodf^r 
the  burden  on  the  back.  Three  specimens.  (See  also  150757.)  Ainos  of  YezA. 
1888.  150679,  150680,  imr^ 

This  flystem  of  carrying  children  and  lo.ids  iH  nnivcrsnl.    Tho  ^Tomen  carry  large  wooden  tnbe^^ 
water  on  their  b.iofcs  in  this  manner.    (See  Plate  cv.) 

Tobacco  pipe.— k  pipe  3  feet  in   length,  the   usual  form,  but   of  very  uuastial  «^«e. 

Ainos  of  Yezo,  1888.  \^y^\ 

ffof.— Fashioned  from  a  branch  of  a  tree,  the  blade  being  formed  by  sharp^niui;  thr 

stub  of  the  main  branch.    An  extremely  rude  instrument.    Ainos  of  Yezo,  ls$^ 
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Carrging  (a^^.—Simihir  to  150676,  bnt  Urgor,  niiule  of  the  rush  Scirp^iSf  with  brown 

parts  of  dye<l  bark,  tho  ends  of  ohiyo  cloth.    Aiuos  of  Yuzo,  1H83.  150684 

IVooden  dUh. — Octagonal  in  ^lape,  about  12  inches  wide  by  2^  inches  deep  inside,  cut 

out  of  a  single  block  of  wood.    Aiuos  of  Yezo,  1838.  150685 

Wooden  howl. — Circular,  excavated  from  a  block  of  wood,  about  10  incheis  in  diameter 

l)y  3  inches  deep.     Ainos  of  Yezo,  1888.  150686 

Cloih  mitts. — Mitlens  made  of  Japanese  cottou  cloth.     They  cover  the  wrist  and  b<'u;k 

of  tho  hands  only.     Ainos  of  Yezo,  1888.  150688 

Ceretnonial  headdress. — A  band  of  dyed  bark,  braided,  abont  2  inches  wide,  to  pnt  on 
the  head.  Aronnd  the  outside  a  baud  of  white,  curled  shavings  pass,  with  the 
free  ends  behind.  In  front  a  rude  wooden  figure,  perhaps  representing  the  head 
of  a  bear.  Squares  of  purple  cloth  hang  down  all  aronnd  the  lower  edge.  Used 
by  tho  men  when  dancing.     (See  Fig.  87.)    Ainos  of  Piratori,  Yezo,  1888.    150687 

J7?i*o«.— Made  of  ohiyo  cloth  and  Japanese  blue  cotton  cloth,  embroidered  with  light- 
bluu  cotton  yarn.    Worn  by  the  women.    Ainos  of  Abashiri,  Yezo,  1888.     150t)89 

litao. — A  whittled  stick  made  of  willow  wood  with  long,  curled  shavings  banging 
down  from  near  the  npper  end.  Tho  lower  end  sharpened  to  stick  in  tho  ashes  of 
the  lire-plc'ice  or  in  the  ground.  Bather  more  than  half  way  up  a  few  shavings 
curling  upwards  on  one  side.  Length,  30  inches.  Inao  represents  tho  gods,  to 
which  prayers  are  offered.  They  are  found  in  every  house  in  the  corner  sacred 
to  the  house  god,  and  in  the  firc-X)lace  where  the  lire  god  is  worsbippefl.  (See 
Fig.  86.)    Ainos  of  Yezo,  1888.  150690 

Inao. — A  whittled  willow  stick  with  pendant  shavings,  like  150690,  bnt  smaller,  and 
stick  plain  below  with  short,  curled  shavings  at  tho  top.  Length,  17  inches. 
Ainos  of  Yezo,  1888.  150601 

Inao. — A  willow  stick  with  pendant  shavings,  similar  to  150690  and  150691,  and  used 
for  the  same  purposes.     Length,  30  inches.     Ainos  of  Yezo,  1888.  150692 

Broiling  sticks. — Stuck  in  the  ashes  of  the  fire-place  with  fish  spitted  upon  them  for 
broiling.    Aiuos  of  Yez>,  18a^.  150693" 

Tobacco  box  and  stick, — The  box  has  a  lid  held  in  pljice  by  the  cord  which  passes 
through  lioles  down  both  sides  and  across  tho  bottom,  ending  above  in  a  knot  at 
the  back  of  the  stick.  The  stick  is  thrnst  in  the  girdle  when  traveling.  Box 
and  stick  carved  in  native  designs.     Ainos  of  Yezo,  1888.  150694 

Moustaehi}  sticks. — Carved  fiat  sticks  of  wood,  plain  or  lacquered,  used  to  raise  the 
moustache  when  drinking  sak^,  and  for  throwing  drops  of  sak6  as  libations  to 
the  gods.  The  lacqnered  sticks  are  nndonbtodly  old.  They  are  covered  with 
Aino  designs,  but  the  lacquering  is  probably  Japanese  work.  Length,  about  13 
inches.    (See  Fig.  77.)    Ainos  of  Shari,  Yezo,  1S88.  150695-150699 

Paris  of  an  Aino  loom. — The  essential  i)arts  of  a  loom  used  for  weaving  ohiyo-bark 
cloth.     Ainos  of  Yezo,  1888.  150700 

Shell  for  lamp. — A  shell  of  the  Pecien  used  to  hold  oil  and  a  small  wick,  to  serve  as  a 
lamp.  The  shell  is  supported  oa  the  end  of  a  three- forked  stick  set  up  in  the  fire- 
place. The  wick  is  tho  pith  of  a  plant,  sometimes  a  bit  of  twisted  bark  fiber. 
Ainos  of  Yezo,  1888.  150701 

J'obacco  box  and  stick. — Similar  to  150694,  bub  much  larger.  Probably  quite  an  old 
box.  Wires  for  cleaning  the  pipe  attached  to  the  cord.  (See  Fig.  79).  Ainos  of 
Yezo,  1888.  150702 

Tohacco  box  and  «(icit.— Similar  to  150694.     Ainos  of  Yeterof,  1888.  150703 

I^ed  lacquer  cnp. — ^Used  for  sak^.    Made  by  the  Japanese.    Aiuos  of  Yezo,  1888. 

150704 
J^arge  knife  and  crt«^.— The  knife  was  obtained  from  ihe  Japanese.    The  wooden  ca«6 
is  of  native  workmanship,  made  in  two  ineces,  bound  together  with  bark,  the 
outside  elaborately  carved.     (See  Fig.  76.)    Ainos  of  Yeterof,  1888.  150705 

liend  necklace  and  copper  ornament. — Worn  by  women.  The  beads  are  of  glass,  blue 
and  white,  strung  on  a  conl.  The  thin  copper  plate  bears  a  stamped  or  ham- 
mered figare  of  a  person  seated  on  some  mythio  animal,  with  leaves  of  palms 
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About.    The  beads  are  of  Japanese  inanafacture,  the  jilate  of  unkDown  origio. 
Aiuos  of  Yezo,  1888.  150706 

The  women  are  nnwilling  to  part  with  their  bead^  which  they  seemto  valoe 
either  as  heirlooms  or  as  sacred  treasures.  Six  dollars  was  once  refubedfor 
a  string  smaller  than  this,  although  the  people  are  extremely  poor.  All 
such  ornaments  have  been  obtained  by  trade  with  the  Japanese,  and  many 
of  them  seem  to  be  quite  old.    (A  similar  necklace  shown  in  PI.  xc.) 

Earrings. — ^Made  of  silver,  with  blue  glass  beads.  Worn  by  the  women.  Specimeoi 
are  of  medium  size,  3}  inches  in  diameter,  of  Japanese  manufacture.  (Similar 
earrings  shown  in  Plates  xciu  and  civ.)    Ainos  of  Yezo,  1888.  1.S0707 

Earrings, — Mode  of  white  metal.  Worn  by  women  ;  2^  inches  in  diameter.  Aioos 
of  Yezo,  1888.  150708 

Wooden  plate. — A  ronnd  plate  with  carved  pattern  inside.  Diameter,  7  inches.  Aiooi 
of  Yeterof,  18j?8.  150708 

Woodmplate.—A  round  plate  with  carved  pattern  inside.  Diameter,  7  inches.  (Se« 
Fig  74.)    Aioos  of  Yeterof,  1888.  150709 

Wooden  plate, — A  square  plate  with  rounded  corners ;  inside  carved ;  12  inches  8qo:ire. 
Ainos  of  Yeterof,  l&iS,  150710 

Wooden  plates.—Two  square  plates,  with  insides  carved.  Respectively  ^  and  8  inches 
square.    (See  Fig.  74.)    Ainos  of  Piratori,  Yezo,  1888.  150711 

Winders  for  ihread.-^Vlat  pieces  of  carved  wood  of  various  shapes,  used  for  windiDg 
thread.    Ainos  of  Yezo,  18H8.  1507W 

Teacup  ^o{der«.— Patterned  after  similar  articles  used  by  the  Japanese.  Maile  of 
wood,  carved.    Ainos  of  Yezo,  1888.  150713 

Cloih  neck  band  and  ornament, — A  simple  band  of  blue-black  Japanese  cotton  three- 
quarters  of  an  inch  wide,  with  button  and  button-hole  to  secure  it  aroand  the 
neck.  In  front  a  nearly  square  flap  hangs  down  about  1}  inches,  on  which  a 
small  silver  ornament  is  displayed.  Worn  mostly  by  children.  Ainoa  of  Yezo, 
1888.  150714 

Tattooing  knives, — Ordinary  Japanese  knives  with  blades  3  to  3|  inches  in  length  ia 

plain  wooden  handles.    One  of  the  blades  bent  near  the  end.    Ainos  of  Yezo, 

1888.  150715 

Kaha  bark,--B\Tch  bark  used  to  make  the  soot  nsed  in  tattooing.  The  bark  ia  borned 
and  the  soot  condensed  on  a  dish  held  over  the  flame.  The  soot  is  rubbed  into 
the  cuts  on  the  face  and  arms,  giving  them  a  permanent  somewhat  bloiah  eoloii. 
Ainos  of  Yezo,  1888.  150716 

Wooden  cImA. —Oblong,  with  rounded  ends.  Length,  G  inches ;  width,  3i  inchea.  Aioos 
of  Yezo,  1888.  150717 

Chopsticks. — Made  by  the  Ainos,  who  doubtless  learned  to  nse  them  from  the  Japa- 
nese.    Ainos  of  Yezo,  1888.  1507H 

Needle,— Vaed  for  making  ftsh  nets.  Made  of  wood  (See  Fig.85.)  Ainoo  of  Yezo, 
1888.  1507» 

Mokuri.—A  musical  instrument  played  like  a  Jew's- harp,  except  that  the  reed  is  made 
to  vibrate  by  jerking  the  string  with  the  right  hand  while  the  instrument  is 
held  in  front  of  the  mouth,  not  against  the  teeth,  between  the  thumb  and  fin^ 
of  the  left  hand,  the  cord  pressing  around  the  little  finger.  (See  Fig. 80.)  AIdob 
of  Yezo,  1888.  150720 

Bark  dishes, — Made  of  birch  bark,  the  edges  bound  with  bark  fiber  OTer  atripe  of 
wood.    Ainos  of  Yezo,  1888.  1507S1 

Wooden  ^poona.— Various  shapes  and  sizes,  with  long  handles  often  onrionsly  shaped 
to  represent  small  brauches  sharply  bent  at  the  joints.  Used  for  cooking  and 
for  eating.     (See  Fig.  75.)    Ainos  of  Yezo,  1888.  1507*24 

Wooden  flat  «/)ooii«.— Shaped  like  small  spatulas;  upper  surfaces  carved.  Used  for 
eating.  Length,  about  7  inches.  (See  Fig.  75.)  Ainos  of  Pirat4>ri,  Yeio. 
1888.  150724 
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Fish  8Hn§, — Two  pieces,  used  for  making  shoes.    AiDOs  of  Yezo,  1888.  150725 

Wooden  apoons. — Shaped  like  spatulas,  carved  on  the  opper  surface.    Like  150723, 

bnt  smaller.     Used  by  women.    Length,  0  inches.     Ainos  of  Piratori,  ¥ezo, 

1888.  150726 

Large  wooden  epatula.—Vaed  as  a  spoon  or  ladle  to  dish  out  food.    Length,  17  inches; 

width  of  blade,  3  inches.     Aioos  of  Piratori,  Yezo,  1888.  150727 

ffooden  pipe. — A  short  pipe  with  stem  carved.    Length,  9  inches.    Ainos  of  Yezo,  1888. 

(See  Fig.  78.)  150728 

Kn{fe  and  ease, — The  blade  of  Japanese  manufacture.  The  carved  case  made  by  the 
Ainos.    (See  F)g.7ti.)    Ainos  of  Yezo.  1888.  150729 

Two  knife  cases. — Well  carved  in  peculiar  designs.    Ainos  of  Yezo,  1688.     (See  Fig.  76. ) 

150731 

Wooden  mallet, ^Formed  of  a  branch  and  a  porHon  of  the  main  stem,  which  together 
make  a  naturally  shaped  hammer.    Ainos  of  Yezo,  1888.  150732 

Jfoodenptpes.—Usiml  form.    Ainos  of  Yezo,  1888.    (See  Fig.  78)  150733,  150734 

Bead  necklace.— Made  of  colored  glass  beads  and  five  larger  hollow  metal  beads  in  the 
middle.    Made  by  Japanese.    Ainos  of  Yezo,  1888.  150736 

Small  loom,—{]»ed  for  weaving  the  narrow  belts  of  ohiyo  bark.  Ainos  of  Yezo,  1888. 

150737 

Bark  for  male. — Elm  bark,  ohiyo,  colored  brown  and  black  for  weaving  the  square 
patterus  of  mats,  bags,  etc.    Ainos  of  Yezo,  1888.  150738 

Shikeribikina.—L^skyes  of  »%)Iant  dried  and  preserved  for  food.  Botanical  name  un- 
known.   UsediuMtews.    Ainos  of  Yezo,  1888.  1507:)9 

Salmon  roe. — Dried  fish  roe,  as  preserved  for  winter  food.    Ainos  of  Yezo,  1888. 

150740 

Dried  cakes  of  lily  root. — ^Two  cakes  about  9|  inches  in  diameter  by  f  of  an  inch  thick 
with  a  hole  through  the  middle,  tied  together  with  strips  of  bark.  The  lily  is 
probably  the  uba-yuri  of  the  Japanese.  Such  cakes  of  various  sizes  are  to  be  seen 
hanging  iu  every  house  throughout  Yezo,  becoming  thoroughly  dried  find  seasoned 
by  the  smoke  and  hardened.   (See  also  150789.)    Ainos  of  Yezo,  1888.  150741 

Cakes  of  lily  roo^.— Similar  to  150741,  but  smaller.    Ainos  of  YezO,  1883.  150742 

Siring  of  lily  root.— Dried  bulbs  of  the  lily  on  strings.  "A  very  common  article  of 
food  to  be  seen  suspended  in  the  houses  throughout  Yezo.    Ainos  of  Yezo,  1888. 

150744 

yuts.—The  fruits  of  Trapa  bieornis.    Used  for  food.    Ainos  of  Shari,  Yezo,  1888. 

150743 

String  of  fruits. — Not  identified,  bnlbels  of  inflorescence  from  some  monoootyledo- 
nous  plant.    Used  for  food.    Ainos  of  Abashiri,  Yezo,  1888.  150746 

i^^oar.— Prepared  from  some  starch-bearing  root.    Ainos  of  Abashiri,  Yezo,  1888. 

150745 

Dried  ^rin^«.— The  fish  are  roughly  cleaned  and  suspended  from  the  beams  of  the 
houses  until  dried  and  smoked.  Used  for  winter  food.  Ainos  of  Sbari,  Yezo, 
188-).  150748 

Slices  ofpumpkinj  dried. — Not  a  common  food  among  the  Ainos.  The  pumpkin  is  now 
cultivate<l  in  the  valley  of  Saru.    Ainos  of  Piratori,  Yezo,  1888.  150749 

Paknsa, — A  kind  of  food ;  apparently  the  stalks  of  a  plant,  cut  in  small  pieces. 
Ainos  of  Piratori,  Yezo,  1888.  150751 

Pukusakina. — The  leaves  and  stems  of  a  plant  belonging  to  the  Ranunonlaceae. 
Used  for  food.    Ainos  of  Piratori,  Yezo,  1888.  150752 

Beans. — ^Not  common  in  Yezo.  Varieties  grown  in  the  Saru  Valley.  Ainos  of  Pira- 
tori, Yezo,  1888.  150753 

Strips  of  frarA;.— Used  for  making  the  colored  parts  of  mats.  Probably  from  the  Tilia 
oardata.    (See  No.  150632.)    Ainos  of  Yezo,  1888.  150754 

Stalks  of  the  riM^.— Stalks  of  Scirpue  maritimus  ;  used  for  weaving  mats.  (See  No. 
150632.)    Ainos  of  Yezo,  1888.  150756 

H.  Mis.  129,  pt.  2 32 


498  KEPOUT   OP   NATIONAL   MUSEUM,  1890. 

Carrying  hand  with  stiofc.— The  baud  passes  over  the  forehead  in  the  same  manner  m 
150679,  bat  the  load  is  supported  on  a  stick  about  15  inches  in  length  which  ia 
held  horizontally  across  the  back.    Ainos  of  Yezo,  1888.  150757 

Arroto  with  hone  head, — This  form  not  very  mnch  used,  bamboo  heads  being  most 
common.    Ainos  of  Yezo,  1888.  15075rt 

Arrow  and  small  holder, — The  arrow  of  the  usual  form  with  bamboo  head,  poiwued 
for  shooting  bears.  The  holder  made  of  leaves  of  scrub  bamboo  bound  together 
with  bark.    Ainos  of  Yezo,  1888.  150759 

Stone  arrowheads,— From  y&Tions  parts  of  Yezo,  found  in  the  ground  near  the  surface. 
Made  of  obsidian  and  chert.  From  three-quarters  of  an  inch  to  over  2  inches  in 
length.  Probably  made  by  the  Ainos  aud  used  by  them  within  the  historic 
period.    Ainos  of  Yezo,  1888.  150760 

Arrow  poison, — Prepared  from  the  root  of  the  acouite  plant.  Used  to  kill  bean. 
The  poisou  acts  very  quickly,  and  a  wounded  animal  drops  dead  a  few  yards 
from  where  he  is  struck.    Ainos  of  Yezo,  1888.  150761, 15076S 

Hat  trap, — A  kind  of  bow-trap  in  which  the  animal  is  caught  between  the  arrow  head 
and  the  frame  of  the  trap.    Ainos  of  Piratori,  Yezo,  1888.  150764 

Hooked  stick, — Used  to  hold  the  stew-pot  over  the  fire.  The  stick  is  suspended  from 
the  beams  overhead  by  means  of  a  slender  rod  or  a  bark  rope.  Ainoa  of  Yeso, 
1888.  150767 

Baby  carrier, — The  band  is  placed  around  the  breast  instead  of  on  the  forehead,  aa 
with  the  Ainos.  The  child  is  carried  in  the  sling  on  the  back.  Karile  Island 
natives  on  the  Island  of  Shikotan,  Japan,  1888.  15076s 

Aconite  plant, — The  leaves  and  flowers  of  the  Aconitum  Japonicum  Thunb'g,  from  the 
roots  of  which  the  Ainos  make  the  arrow  poison.    Island  of  Yezo,  1888.      1507(2) 
The  following  articles  are  the  gift  of  the  Sapporo  Agricultural  College: 

Dried  fish, — Salmon  dried  and  salted.    Tsuishlkari  Ainos,  Yezo,  1888.  150770 

fTooden  apuofi.— Rudely  carved  handle.    Tsuishikari  Ainos,  Yezo,  1888.  150773 

Wooden  dish  with  handle,— Thii  form  not  observed  among  the  Yezo  Aiuoa.  Length, 
including  handle,  15  Inches ;  width,  9  inches.  (See  Fig.  69.)  Tsuishikari  Ainos, 
Yezo,  1888.  150774 

Bark  fish  tray.—k  large  flat  tray  of  bark,  with  the  sides  turned  up  slightly,  strength- 
ened with  bamboo  strips  aud  bound  with  bark  filaments.  Length,  18  inches; 
width,  12  inches.    Tsuishikari  Ainos,  Yezo,  1888.  150775 

Ohlong  deep  dish,— Dug  out  of  a  piece  of  wood,  with  a  flat  projectiou  at  one  end  for& 
handle.  Used  as  a  rice  bowl.  Length,  12  inches.  Tsuishikari  Ainos,  Yeso. 
1888.  150776 

Wooden  diaA.— Wooden  dish  of  peculiar  shape  ;  one  end  deeply  excavated,  the  other 
end  more  shallow,  resting  on  two  legs.  (See  Fig.  69.)  Tsuishikari  Ainos,  Yezo. 
1888.  150777 

Japanese  short  sword. — An  old  sword,  regarded  as  a  precious  treasure  by  the  people; 
doubtless  a  family  heirloom.    Tsuishikari  Ainos,  Yezo,  1888.  1507TS 

Man^s  coat. — Made  of  the  ohiyo  or  elm-bark  cloth ;  embroidered  with  cotton  yam  od 
a  blue-black  cotton  ground.    Tsuishikari  Aiuos,  Yezo,  1888.  15077^ 

Woman^s  coat. — Made  of  the  ohiyo  or  elm-bark  cloth ;  precisely  like  a  man's  ooat  bat 
embroidered  directly  on  the  bark  cloth  with  blue,  red,  and  yellow  cotton  yarn. 
Tsuishikari  Ainos,  Yezo,  1888.  15078? 

Belt. — Made  of  ohiyo ;  rather  wider  than  the  belts  of  the  Yezo  Ainos.  Length  86 
inches ;  width  2  inches.    Tsuishikari  Ainos,  Yezo,  1888.  1507'!l 

Jjiron.— Made  of  ohiyo,  with  cotton    embroidery.    Tsuishikari  Ainos,  Yezo,  188:^- 

150783 

Ze^^iita.— Made  of  ohiyo  cloth,  embroidered  with  cotton.     Tsuishikari  Ainos,  Yezo, 

1888.  1507^ 
Bow,— A  plain  bow  of  the  form  common  throughout  Yezo.    Tsuishikari  Ainos,  Yeio, 

1889.  150784 
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Quiver  and  arrows, — Quiver  made  of  wood  bonnd  with  bark,  having  carved  projected 
pieces  along  the  sides.  The  form  is  common  to  all  the  Ainos.  Arrows  with  bone 
or  bamboo  heads  (see  Fig.  84).    Tsuishikari  Ainos,  Yezo,  1388.         150785, 150786 

Loom. — Fonr  pieces,  constituting  the  essential  parts  of  a  native  loom  for  weaving  ohiyo- 
bark  cloth.    Tsnishikari  Ainos,  Yczo,  1888.  150787 

Harpoon.— A,  barbed  iron  head,  with  lateral  barbs  on  the  shank,  loosely  fitted  on  the 
end  of  a  wooden  shaft  and  secured  by  thongs  to  a  line.  When  a  fish  is  struck  the 
head  leaves  the  shaft  and  the  fish  is  pulled  in  with  the  line.  Used  for  shallow- 
river  fishing.    Tsuishikari  Ainos,  Yezo,  1888.  150788 

lUh  •pear.^k  spear  identical  with   150662,  but  smaller.    Tsuishikari  Ainos,  1888. 

150788 

Cake  of  dried  lily  root.— Similar  to  Nos.  150741, 150742,  and  150744,  but  of  slightly  dif- 
ferent  form.    Tsuishikari  Ainos,  Yezo,  1888.  150789 

ffooden plates. — Square  aud  rectangular,  carved  on  the  inside.  Ainos  of  Yezo,  1875 
Collected  by  Gen.  H.  Capron.  19416 

YFoodenp/ate.— Ainos  of  Yezo,  1876.    Collected  by  Benj.  Smith  Lyman.  22256 

LIST  OF  YEZO,  AINO  AND    SHIKOTAN     PHOTOGRAPHS    OBTAINED    BY 

BOMYN  HITCHCOCK. 

Backs  of  hottses,  5^ti(;otoii.~Sbowing  the  mounds  of  earth  over  the  pits,  connected  with 
the  main  or  thatched  houses.    Negative  by  R.  Hitchcock,  August,  1888.  56 

VillagerSt  Shikotan. — The  Kurile  Islanders  now  occupying  the  dwellings  onShikotan. 
Negative  by  R.  Hitchcock,  Angnst,  1888.  57 

View  ofNemvro,  Yezo. — Looking  over  the  the  town  toward  the  harbor,  showing  Ben- 
tenjima,  on  which  are  numerous  pits  and  a  shell-heap.  Negative  by  R.  Hitchcock, 
August,  1888.  58 

Po/fery.— Specimens  of  so-called  "  Aino"  pottery,  from  the  collection  of  M.  TAbb^ 
Furel,  Hakodate.    Negative  by  R.  Hitchcock,  August,  1888.  .59 

View  of  Hakodate. — From  back  of  the  town,  overlooking  the  harbor.  Negative  by  R. 
Hitchcock,  August,  1888.  61 

House  on  Shikotan. — The  front  or  thatched  house  and  back  passage  of  the  Kurile 
Islanders.    Negative  by  R.  Hitchcock,  Angnst,  188S.  65 

Earth  houses  ou  Shikotan.— Tvro  detached  earth  or  pit  dwellings.  Negative  by  R. 
Hitchcock,  August,  1888.  66 

Aino  house,  Bekkai,  Yezo.— From  the  southeast.  Showing  a  small,  conical  tent  cov- 
ered with  mats  on  the  south  side  of  the  honse,  in  which  an  aged  woman  and  a 
dog  were  found  sleeping.  (See  page  451.)  Negative  by  R.  Hitchcock.  August, 
1888.  740 

^ino  house  and  siorehousSf  Bekkai,  Yezo. — Another  view  of  the  house  shown  in  No. 
740,  from  the  northeast,  showing  a  storehouse  in  the  foreground  and  a  second 
house  on  the  left.    Negative  by  R.  Hitchcock,  August,  1888.  741 

Group  of  five  Ainos,  Shari,  Yezo, — Fonr  women  and  one  man  standing  at  the  entrance 
to  a  house,  a  Japanese  on  the  right.  Negative  by  R.  Hitchcock,  August, 
1888.  742 

Aino  man  and  woman,  Shari,  Yezo, — Standing  before  the  side  door  of  a  honse.  Nega- 
tive by  R.  Hitchcock,  August,  1888.  743 

Aino  house  and  storehouse,  Shari,  Yezo, — A  large  and  well-built  dwelling  thatched 
with  reeds  (arnndinaria).  Fish  nets  drying  on  a  frame  raised  on  poles.  Nega- 
tive by  R.  Hitchcock,  Augubt,  1888.  744 

Aino  house,  Shari,  Yezo, — The  house  has  a  small  aperture  just  beneath  the  ridge  for 
the  escape  of  smoke,  and  a  hole  in  the  roof,  closed  with  a  sliding  shutter ;  also  a 
lateral  projection  forming  a  side  room  for  storage.  There  is  a  sliding  front  door, 
outside  of  which  a  mat  may  be  dropped  down  in  cold  weather.  Negative  by  R. 
Hitchcock,  Auguat,  1888.  745 
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Aino  house  and  siorehome^  Sharif  Yezo.—This  house  has  a  thatohed  ohimaey  in  front 
of  the  smoke-hole  under  the  ridge,  but  no  opening  in  the  roof.  The  smoke-hole 
is  larger  in  houses  of  this  kind  than  in  those  like  745.  The  entrance  is  throofik 
a  passage  way  in  front  of  the  door,  which  affords  protection  from  cold  winds. 
Negative  by  R.  Hitchcock,  August,  1888.  746 

Two  Aino  nienf  Ahaahiri,  Yezo* — Showing  the  characteristic  strong  growth  of  hair  on 
the  legs.    Negative  by  R.  Hitchcock,  August^  1888.  749 

Aino  house^  TokorOf  Fejo.— Showing  the  method  of  construction.  Negative  by  R. 
Hitchcock,  August,  1888.  750 

Two  Aino  girls,  Tokoro,  Yezo. — Showing  the  ordinary  dress  and  the  rough  sandals. 
Negative  by  R.  Hitchcock,  August,  1888.  7ol 

Aged  Aino  man,  Tokoro,  Yezo. — Leaning  on  his  staff  at  the  door  of  his  hut.  Negative 
by  R.  Hitchcock,  August,  1888.  752 

Aged  Aino  tooman,  Tokoro,  Yezo. — The  wife  of  the  man  shown  in  752.  Showing  the 
tattoo  marks  on  lips  and  arm.    Negative  by  R.  Hitchcock,  August,  1888.         753 

Aged  Aino  man,  Tokoro,  Yezo.^JSude  figure,  showing  growth  of  hair  on  body  and 
limbs:  The  hair  about  the  breast  aud  shoulders  is  very  long,  but  the  color  is  not 
dark  enough  to  show  distinctly  in  the  photograph.  Negative  by  R.  Hitchcock, 
August,  1888.  754 

Aged  Aino  man,  Tokoro,  Yezo.— Back  view  of  the  man  shown  in  754.  Negative  by  R. 
Hitchcock,  August,  1888.  7% 

Aino  canoes,  Tokoro.  Yezo.— Boats  used  in  river  fishing,  rudely  dug  out  of  a  single  log. 
The  form  varies  iu  different  parts  of  the  island.  Negative  by  R.  Hitchcock, 
August,  1888.  756 

Hco  Aino  women,  Ahashiri,  Yezo, — One  holding  a  child.  Good  faces,  long  unkempt 
hair.     Negative  by  R.  Hitchcock,  August,  1888.  757 

Tioo  Aino  men,  Ahashiri,  Yezo.— Good  types  of  Yezo  Ainos  in  ordinary  dress.  Nega- 
tive by  R.  Hitchcock,  August,  1888.  756 

Ttoo  Aino  men,  Ahashiri,  Ytzo. — One  an  old,  patriarchal  Aino,  such  as  may  often  be 
found  in  Yezo.  Dre(«sed  in  good  clothes,  he  would  appear  a  dignified  and  wise  old 
gentleman.  The  hairiness  of  the  lower  limbs  well  shown.  Negative  by  R. 
Hitchcock,  August,  1888.  759 

Ttoo  Aino  women,  Ahashiri,  Yezo. — Excellent  types.  They  are  both  tattooed,  but  the 
blue  marking  does  not  show  distinctly  in  photographs.  Negative  by  R.  Hitch- 
cock, August,  1888.  760 

Aino  man,  Ahashiri,  Yezo. — A  large  and  powerful  man,  chief  of  the  Aino  village.  A 
sleeping  dog  on  the  ground.    Negative  by  R.  Hitchcock,  August,  1888.  761 

Main  street,  Ahashiri,  Yezo. — A  Japanese  town  on  the  northeast  coast.  The  low  houses, 
with  roofs  weighted  down  with  stones,  being  characteristic  of  the  whole  island. 
Negative  by  R.  Hitchcock,  August,  1888.  763 

Aino  man  carrying  a  water  tuh,  Ahashiri,  Yezo. — The  usual  manner  of  carrying  a  load 
on  the  back.    Negative  by  R.  Hitchcock,  August,  1888.  767 

Aino  VilUigey  Yezo. — The  village  adjoining  the  Japanese  town  Ahashiri.  View  along 
the  beach,  the  houses  all  facing  the  sea,  only  far  enough  back  to  be  beyond 
the  reach  of  the  waves  in  stormy  weather.  Negative  by  R.  Hitchcock,  August, 
1888.  76d 

Beachf  and  fishing  hoats,  Ahashiri^  Yezo.— View  of  the  beach  within  the  bar  and  boats, 
from  behind  the  houses  shown  in  No.  763.  Neeative  by  R.  Hitchcock,  August, 
1888.  769 

House  on  Shikotan, —Occnyied  by  Kurile  islanders.  Negative  by  R.  Hitchcock, 
August,  1888.  770 

Shikotan  village.— Gonertkl  view  of  village  from  the  hill-side  on  the  west.  Negative  by 
R.  Hitchcock,  August,  1889.  771 

Street  scene,  Shikotan. — General  view  of  the  street  from  the  south.  Negative  by  R. 
Hitchcock,  August,  1888.  772 
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Aim  girlf  Urap,  Fe^o.^Seated  in  Japanese  fashion.  Lips  tattooed.  Wearing  large 
silver  earrings.    Embroidered  garment.    Print  from  a  Japanese  negative.       782 

JifM  maUf  HakodaUt  Japan. — Back  view,  showing  embroidered  pattern  on  coat. 
Print  from  a  Japanese  negative.  788 

Aino  in  canoe,  Urap,  Yezo, — Showing  the  form  of  canoe  used  in  the  locality.  A  bridge 
ferry,  common  on  rapid  streams.    Print  from  a  Japanese  negative.  789 

Aino  hear  cage  and  hedge. — A  view  at  Urap,  showing  the  square  cage  built  of  logu  and 
the  sacred  hedge  with  bear  skulls  on  the  tops  of  the  poles.  Print  from  a  Japa- 
nese negative.  790 
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HANDBOOK  FOR  THE  DEPARTMENT  OF  GEOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM. 

Part  i.— Geognosy.— The  MixBRiiiLs  op  the  earth's  crust. 


By  Gkorob  p.  Merrill,  Curator. 


INTRODUCTORY. 

Thd  history  of  the  Geological  Department  of  the  National  Museum 
may  be  said  to  date  from  the  appointment  of  Dr.  George  W.  Hawes  as 
curator  in  1880,  after  tlie  completion  of  the  new  building.  Prior  to 
this  time,  owing  to  the  limited  amount  of  space  that  could  be  devoted 
to  the  department  in  the  Smithsonian  building,  the  collections  were 
necessarily  small.  They  were  also  of  a  very  miscellaneous  character, 
the  principal  material  of  real  value  from  a  lithologic  or  geologic  stand- 
point which  they  were  found  to  contain  being  a  collection  of  300  speci- 
mens of  rocks  from  France,  purchased  in  1869  from  Louis  Saeman  in 
Pari9,  and  a  similar  collection  of  148  specimens  of  rocks  of  Saxony, 
received  in  1863  from  the  Boyal  Mining  School  of  Freiberg,  Saxony. 
There  was,  it  is  true,  much  material  that  might  have  been  of  value  had 
there  been  any  accurate  data  concerning  it ;  but  owing  to  the  necessarily 
limited  time  and  space  that  had  been  devoted  to  the  care  of  these  col- 
lections, in  many  cases  nothing  could  be  learned  in  regard  to  them,  or 
if  anything,  the  information  was  so  meager  as  to  be  practically  value- 
less. This  was  especially  true  of  much  of  the  material  received  from 
the  various  United  States  geological  surveys  and  exploring  expeditions. 

At  the  time  Dr.  Hawes  entered  upon  his  duties  as  curator  he  also 
assumed  charge  of  that  branch  of  the  Tenth  Census  relating  to  the 
quarrying  industry  of  the  United  States.  To  this  work  he  gave  almost 
his  entire  attention,  and  the  present  building  and  ornamental  stone  col- 
lection is  largely  the  result  of  his  exertions  in  this  direction.  Dr. 
Hawes'  connection  with  the  Museum  was,  however,  too  short  to  allow 
the  department  to  become  fully  organized,  and  at  the  time  of  his  death 
matters  were  still  in  a  state  of  great  confusion  owing  to  the  large 
amount  of  material  that  had  accumulated  and  the  extent  of  the  work 
undertaken,  but  necessarily  uncompleted.  The  extensive  collections 
received  from  Philadelphia  at  the  close  of  the  Centennial  Exhibition 
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in  1876  were  still  unpacked  ami  unassorted,  as  were  also  those  received 
from  the  various  United  iStates  geological  surveys  that  existed  prior  to 
the  present  organization. 

To  the  Centennial  Exhibition  of  1876,  the  Tenth  census  (1880),  the 
United  States  Land  Office  and  the  various  United  States  geological 
surveys  and  exploring  expeditions  the  department  is  largely  indebte<l 
for  whatever  material  it  possessed  prior  to  1882.  The  time  since  the 
death  of  Dr.  Hawes  and  the  organization  of  the  three  departments  of 
mineralogy,  metallurgy,  and  lithology  and  physical  geology  from  the 
one  department  of  geology  and  mineralogy  as  it  then  existed,  and  the 
very  recent  reconsoltdation  of  the  department  of  metallurgy  with  that 
of  lithology  and  physical  geology,  has  been  too  short  for  more  than  a 
beginning  to  be  made. 

The  handbook  herewith  presented  is  designed  to  be  one  of  a  system- 
atic series,  dealing  as  will  be  observed  with  but  the  first  of  the  four 
divisions  into  which  the  science  of  geology  is  ordinarily  divided.* 

As  at  present  arranged  the  collections  of  this  division  are  installed  in 
what  it  is  hoped  may  ultimately  prove  to  be  temporary  cases.  Entering 
the  hall  from  the  east  end,  from  the  department  of  mammals,  the  visitor 
finds  the  first  case  of  the  series,  that  containing  the  elements  and  rock 
forming  minerals,  immediately  upon  his  or  her  left.  In  this  and  all  cases 
following  the  exhibits  are  so  arranged  that  the  observer,  beginning  with 
the  extreme  upper  left  corner,  proceeds  from  left  to  right  as  in  reading 
a  book,  each  half  case  representing  a  page  and  each  row  of  specimens 
a  line  of  printed  matter.  The  drawers  in  the  lower  i>ortion  of  the  cases 
are  utilized  for  storage  of  material  designed  for  study  rather  than 
exhibition.  A  list  of  the  more  important  collections  contained  in  these 
storage  or  table  cases,  as  they  are  called,  is  given  towards  the  close  of 
this  paper.    (See  pp.  589-591.) 

In  preparing  the  exhibit  the  idea  advanced  by  Dr.  G.  B.  Ooode  to  the 
effect  that  a  museum  should  consist  of  a  series  of  labels  illustrated  by 
specimens  has  been  ever  kept  in  mind.  Otherwise  expressed  the  Cu- 
rator has  striven  to  make  the  department  but  a  profusely  illustrated 
text  book  in  which  the  objects  themselves  serve  as  illustrations,  and 
the  text,  reduced  to  a  minimum  amount,  is  furnished  by  the  labels. 

In  arranging  the  exhibits  under  their  various  heads  I  have  followed 
substantially  the  plan  as  laid  down  in  Professor  Geikie's  text  book,t 


*Two  baudbooks relating  to  the  economic  exbibits  of  the  department  bave  already 
appeai*ed.  Tbe  first,  entitled  Tbe  Collection  of  Building  and  Ornamental  Stones  iu 
tbo  United  States  National  Museum,  a  bandbook  and  catalogue,  was  prepared  by  the 
present  writer  and  was  issued  in  Part  II  of  tbe  Smitbsonian  Report  for  188.Vi^. 
Tbe  second,  entitled  Preliminary  Descriptive  Catalogue  of  tbe  Systematic  Collections 
in  Economic  Geology  and  Metallurgy,  was  prepared  by  Mr.  F.  P.  Dewey,  formerly 
curator  of  metallurgy,  and  will  be  pnblisbed  as  a  Bulletin.  A  "Preliminary  Hand- 
book of  tbe  Department  Geology,''  in  tbe  form  of  a  pampblet  of  some  fifty  pages  hss 
also  been  prepared  by  tbe  present  writer  and  was  issued  as  an  appendix  to  tbe  Museani 
report  for  1888-39. 

t  Text  Book  of  Geology.    By  A.  Geikie,  2d  ed.,  MacMillan  <fe  Co.,  London,  1885. 
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aDd  to  which  frequent  references  will  be  made.  A  copy  of  this  work 
18  to  be  foand  upon  the  table  in  tlie  exhibition  hall.  In  the  present 
paper,  relating  only  to  geognosy,  the  purely  descriptive  matter  ha«i 
been  given  in  considerable  detail  since  the  arrangement  adopted  did 
not  sufficiently  correspond  with  that  of  any  available  publication 
to  make  references  in  all  cases  advisable.  In  the  three  sections  to  fol- 
low it  is  not  anticipated  so  large  a  proportion  of  text  will  be  necessary, 
since  it  is  proposed  to  follow  more  closely  the  arrangement  adopted  in 
the  usual  text  books,  and  since  moreover  the  objects  themselvos  are 
nH)re  striking  in  appearance  and  their  individual  characteristics  more 
readily  apparent. 


GEOLOGY. 


Geology  is  the  science  which  treats  of  the  earth's  crust  and  its  sys- 
tem of  development.  Physical  geology  is  that  branch  of  the  science 
which  treats  of  those  geological  phenomena  which  are  attributable  to 
physical  agencies,  the  term  physical  being  here  introduced  to  distin- 
guish the  department  from  that  of  paleontological  geology,  which  treats 
of  the  plants  and  animals  wliich  existed  in  past  ages  of  the  globe,  but 
which  now  occur  only  as  fossils  or  petrefactions. 

The  science  of  physical  geology  has  beon  conveniently  divided  into 
four  heads:  (1)  Geognosy,  which  treats  of  the  earth's  substance,  the 
crust,  and  its  composition;  (2)  dynamical  geology,  which  treats  of 
the  agencies  by  which  changes  have  been  brought  about  in  the  com- 
position and  structure  of  the  earth's  crust;  (3)  geotectonic  or  struc- 
tural geology,  which  treats  of  the  structure  of  this  crust,  its  original 
condition,  and  the  structural  changes  which  it  has  since  undergone; 
and  (4)  historical  or  stratigraphic  geology,  which  treats  of  the  order 
of  succession  of  the  rocks  without  regard  to  their  composition  or^ 
methods  of  formation. 

I.— Geognosy.— The  materi/.ls  of  the  earth's  crust. 

The  earth's  crust  is  composed  of  mineral  matter  in  various  conditions 
and  stages  of  consolidation,  all  of  which,  whether  loose  like  band  or 
compact  like  granite,  are  included  under  the  general  name  of  rock. 
In  the  accompanying  collections  it  has  been  found  most  convenient  to 
treat  this  subject  under  four  distinct  heads :  (I)  The  chemical  elements 
constituting  rocks.  (2)  The  minerals  constituting  rocks.  (3)  The 
physical  properties  of  rocks,  as  structure,  color,  and  fracture,  and  (4) 
The  kinds  of  rocks. 

(1)  The  chemical  blemenis  constitotino  rocks. 

Although  there  are  sixty-four  elements  known,  but  sixteen  occur  in 
any  great  abundance  or  form  more  than  an  extremely  small  proportion 
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of  the  earth's  crust.    These  sixteeUf  arranged  according  to  their  chem- 
ical properties  and  the  order  of  their  abaudance,  are  as  follows: 


MBTALL01D8 

Mbtalb. 

Oxygen. 

Alumiuuni. 

Silicon. 

Calcium. 

Carbon. 

MagneBium. 

Sulphur. 

Potaasinm. 

Hydrogen. 

Sodium. 

Clilorine. 

Iron. 

PhoHpIionis. 

Manganese. 

Fluorine. 

Barium. 

Below  is  given  a  transcript  of  the  labels  used  in  this  series. 

Oxygen.  Symbol  O ;  atomic  weight  IG :  This  substance  is  a  colorless, 
invisible  gas  possessing  neither  taste  or  smell.  It  exists  in  the  free 
state  in  the  atmosphere,  of  which  it  constitutes  about  one  fifth  by  balk, 
whilst  in  combination  with  other  elements  it  forms  nearly  half  the 
weight  of  the  solid  earth  and  eight-ninths  by  weight  of  water.  It  enters 
into  combination  with  all  the  other  elements,  fluorine  excepted,  foriniug 
what  are  known  as  oxides.  Thus  hematite  and  magnetite,  two  very 
common  ores  of  iron,  are  formed  by  the  combination  in  different  pro- 
portions of  oxygen  and  iron. 

Silicon.  Symbol  Si;  atomic  weight  28:  Next  to  oxygen  this  istbe 
most  abundant  of  the  earth's  constituents.  It,  however,  never  oc- 
curs iu  the  free  state,  but  combined  with  oxygen  as  silica  it  forms  more 
than  one-half  of  the  matter  of  the  earth's  crust. 

Carbon.  Symbol  G ;  atomic  weight  12 :  This  substance  occars  in  the 
free  state  as  graphite  and  the  diamond,  but  is  much  more  common  in  tbe 
impure  form  of  common  coal.  Uncombined  with  other  elements,  it  never 
exists  in  either  a  liquid  or  gaseous  form,  but  in  combination  with  oxygen 
as  carbonic  acid  or^carbon  dioxide  (CO2)  it  is  almost  universally  preseut 
in  the  air,  rain,  sea  and  river  waters.  In  this  form  also  it  constitates 
about  one-fifth  by  weight  of  common  limestone.  It  is  also  an  abiio- 
dant  constituent  of  many  other  minerals  and  rocks. 

Sulphur.  Symbol  S;  atomic  weight  32:  Sulphur  occurs  in  nature 
in  both  the  free  and  combined  state.  In  the  free  state  it  is  found  in 
volcanic  regions  such  as  Sicily,  Iceland,  and  the  Western  United  State.^ 
Its  usual  form  of  occurrence  is  iu  combination  with  the  metals  to  form 
sulphides,  or  with  oxygen  and  a  metal  to  form  sulphates.  Sulphur  and 
iron  combine  to  form  iron  pyrites  or  iron  disulphide  (FeSs),  while  8ul- 
phur,  oxygen,  and  calcium  combine  to  form  sulphate  of  calcium  or 
gypsum  (CaSOi). 

Hydrogen.  Symbol  H ;  atomic  weight  1 :  Hydrogen  is  a  colorless 
invisible  gas,  without  taste  or  smell.  It  occurs  free  in  small  proportions 
in  certain  volcanic  gases,  but  its  most  common  form  is  in  combination 
with  oxygen  to  form  water  (£120),  of  which  it  forms  11.13  per  cent  by 
weight.  It  also  occurs  in  combination  with  carbon  to  form  the  hydro- 
carbons, such  as  the  mineral  oils  (petroleum,  etc.)  and  gases. 
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Chlorine.  Symbol  Gl;  atomic  weight  35.5:  Chlorine  occarn  free  in 
nature  ODly  in  limited  amounts  and  in  volcanio  vents.  Its  most  com- 
mon form  is  in  combination  with  hydrogen,  forming  hydrochloric  acid 
or  with  the  metals  to  form  chlorides.  It  combines  with  sodium  to  form 
Bodinm  chloride  or  common  salt  (NaCI),  which  is  the  most  important 
mineral  ingredient  in  sea  water  and  which  can  usually  be  detected  in 
rain  and  ordinary  terrestrial  waters.  In  this  form  also  it  forms  exten- 
sive beds  of  rock  salt,  which  are  mined  for  commercial  purposes. 

Phasphorm.  Symbol  P ;  atomic  weight  31 :  Phosphorus  never  occurs 
in  nature  in  a  free  state,  but  is  found  in  great  abundance  in  combina- 
tion with  oxygen  or  one  of  the  metals.  Combined  with  calcium  and 
oxygen  it  forms  calcium  phosphate,  which  is  found  in  the  bones  of  ani- 
mals, the  seeds  of  plants,  and  also  the  minerals  phosphorite  and  apatite. 

Fluorine,  Symbol  F;  atomic  weight  19:  Fluorine  does  not  occur 
free  in  nature  and  can  be  isolated  by  arti6cial  chemical  methods  only 
with  great  difficulty.  It  is  the  only  element  that  does  not  combine 
with  oxygen.  It  occurs  chiefly  combined  with  calcium  to  form  fluorspar, 
but  traces  of  it  are  found  in  sea  water  and  in  the  bones,  teeth,  blood, 
and  milk  of  mammaA. 

Aluminum.  Symbol  Al;  atomic  weight  27.4:  Aluminum  is  next  to 
oxygen  and  silicon,  probably  the  most  abundant  element  of  the  earth's 
crust,  of  which  it  is  estimated  to  form  about  one-twelfth.  It  has  never 
lieen  found  in  nature  in  tbe  free  state,  but  commonly  occurs  in  combi- 
nation with  silicon  and  oxygen,  in  which  form  it  is  an  abundant  con- 
stituent of  feldspar,  kaolin,  clay-slate,  and  many  other  rocks  and 
minerals.  In  combination  with  oxygen  it  forms  the  minerals  corun- 
dum, ruby,  and  sapphire. 

Calcium.  Symbol  Ca ;  atomic  weight  40 :  Calcium  is  one  of  the  com- 
monest and  most  important  elements  of  the  earth's  crust,  of  which  it 
has  been  estimated  to  compose  about  one-sixteenth.  It  does  not  occur 
free  in  nature,  but  its  most  common  form  is  in  combination  with  car- 
bon dioxide,  forming  the  mineral  calcite  (CaCOs),  or  the  rock  limestone. 
In  this  form  it  is  slighty  soluble  in  water  containing  carbonic  acid, and 
lience  has  become  an  almost  universal  ingredient  of  all  natural  waters, 
whence  it  furnishes  the  lime  necessary  for  the  formation  of  shells  and 
skeletons  of  the  various  tribes  of  mollusca  and  corals.  In  combination 
with  sulphuric  acid,  calcium  forms  the  rock  gypsum. 

Magnesium.  Symbol  Mg;  atomic  weight  24:  Magnesium  does  not 
occur  free  in  nature,  but  is  most  commonly  found  in  combination  with 
carbonic  acid  as  carbonate  of  magnesia  forming  thus  an  essential  part 
of  the  rock  dolomite.  The  bitter  taste  of  sea  water  and  some  mineral 
waters  is  due  to  the  presence  of  salts  of  magnesia.  In  combination 
with  silica  it  forms  an  essential  part  of  such  rocks  as  serpentine,  soap- 
stone  and  talc. 

Potassium.  Symbol  K ;  atomic  weigjit  39.1 :  Potassium  does  not 
occur  free  in  nature,  but  combined  with  silica  is  an  important  element 
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in  many  mineral  silicates,  as,  for  instance,  orthoclase.  Granitic  rocks 
contain  from  4  (o  5  per  cent,  of  potassium  salts,  which  on  their  decom- 
position become  available  for  plant  foods.  As  a  chloride,  potassiam  is 
always  found  in  sea  water,  and  as  a  nitrate  forms  the  valaable  natarai 
salt  commonly  called  niter  or  saltpeter. 

Sodium.  Symbol  Na ;  atomic  weight  23:  Sodium  is  never  foand  free 
in  nature,  but  its  most  common  form  is  in  combination  with  chloriDe 
forming  common  salt,  an  important  ingredient  of  sea  water.  Goinbine<l 
with  silica  sodium  is  an  important  element  in  many  mineral  silicates. 

Iran.  Symbol  Fe;  atomic  weight  56:  Iron  is  the  most  abaudautof 
the  heavy  metals,  and  occurs  in  nature  both  free  and  combined  with 
other  elements.  In  the  free  state  it  is  found  only  to  a  limited  extent  id 
basaltic  rocks  and  meteorites,  but  in  combination  with  oxygen  it  is  one 
of  the  most  widely  diffused  of  metals,  and  forms  the  coloring  matter  o( 
a  large  number  of  rocks  and  minerals.  In  this  form,  too,  it  forms  tk 
valuable  ores  of  iron  known  as  magnetite  and  hematite.  In  coinbioa- 
tion  with  sulphur  it  forms  the  mineral  pyrite  FeS«. 

Manganese.  Symbol  Mn;  atomic  weight  55:  Next  to  iron,  mangan- 
ese is  the  most  abundant  of  the  heavy  metals?  It  occurs  in  nature 
only  in  combination  with  oxygen,  in  which  form  it  is  associated  in  mi- 
nute quantities  with  iron  in  igneous  rocks  or  in  the  forms  known  min- 
eralogieally  as  pyrolusite,  psilomelane  and  wad.  As  the  peroxide  of 
manganese  it  occurs  in  concretionary  forms  scattered  abundantly  om 
the  floor  of  the  deep  sea. 

Barium,  Symbol  Ba;  atomic  weight  137:  Barium  oconrs  in  nature 
combined  with  sulphuric  acid,  forming  the  mineral  barite,  or  hearv 
spar,  or  with  carbonic  acid  forming  the  mineral  wjtherite, 

(2)  The  minerals  ok  rocks. 

A  rock  is  a  mineral  aggregate ;  more  than  this,  it  is  an  essential  por- 
tion of  the  earth's  cru!=tt,  a  geological  body  occupying  a  more  or  les!* 
well-defined  position  in  the  structure  of  the  earth,  either  in  the  formot 
stratified  beds,  eruptive  masses,  sheets  or  dykes,  or  as  veins  and  otbei 
chemical  deposiii)  of  comparatively  little  importance  as  regards  8izf 
and  extent.  Having  considered  the  elements  which  in  their  variou.' 
combinations  go  to  make  up  the  minerals,  we  will  now  consider  the 
minerals  which  go  to  make  up  the  rocks.  The  collection^  it  should  be 
stated,  is  designed  to  show  only  those  minerals  commonly  found  in  roc): 
masses,  or  which  make  up  any  considerable  portion  of  the  mass  of  'i 
rock  of  any  kind.  The  specimens  are  selected,  not  on  acconnt  of  theii 
beauty  or  fine  crystallographic  development,  but  ordinary  forms,  hotb 
crystalline  and  massive,  are  shown  in  their  principal  varieties. 

The  mineral  composition  of  rocks,  it  may  be  stated,  '<  is  greatly  sim 
plified  by  the  wide  range  of  conditions  under  which  the  commonest 
minerals  can  oe  formed,  tlius^  allowing  their  presence  in  rocks  of  all 
classes  and  of  whatever  origin.    Thus  quartz,  feldspar,  mica,  the  inio 
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erals  of  the  horubleude  or  pyroxene  group  cau  be  formed  iu  a  mass 
cooling  from  a  state  of  fasion ;  they  may  be  crystallized  from  solution, 
or  be  formed  from  volatilized  products.  They  are  therefore  the  com- 
monest of  minerals  and  rarely  excluded  from  rocks  of  any  class,  since 
there  is  no  process  of  rock  formation  which  determines  their  absence." 
Moreover,  roost  of  the  common  minerals,  like  the  feldspars,  micas,  horn- 
blendes, pyroxenes,  and  the  alkaline  carbonates  possess  the  capacity 
of  adapting  themselves  to  a  very  considerable  range  of  compositions. 
In  the  feldspars,  for  example,  the  alkalies,  lime,  soda,  or  potash  may 
replace  each  other  almost  indefinitely,  and  it  is  now  commonly  assumed 
that  true  species  do  not  exist,  but  all  arc  but  isomorphous  admixtures 
passing  into  one  another  by  all  gradations,  and  the  names  albite,  oliglo- 
clase,  anorthite,  etc.,  are  to  be  used  only  as  indicating  convenient  stop- 
l)ing  and  starting  points  in  the  series.  Hornblende  or  pyroxene,  further, 
may  be  pure  silicates  of  lime  and  magnesia,  or  iron  and  manganese  may 
l)artially  replace  these  substances.  Lime  carbonate  may  be  pure,  or 
magnesia  may  replace  the  lime  in  any  proportion.  These  illustrations 
are  sufficient  to  indicate  the  reason  of  the  great  simplicity  of  rock 
masses  as  regards  their  chief  constituents,  and  that  whatever  may  be 
tfao  composition  of  a  mass  within  nature's  limits,  and  whatever  may  be 
the  conditions  of  its  origin,  the  probabilities  are  that  it  will  be  formed 
essentially  of  one  or  more  of  a  half  a  dozen  minerals  in  some  of  their 
varieties. 

But  however  great  the  adaptability  of  these  few  minerals  may  be  they 
are,  nevertheless,  subject  to  very  definite  laws  of  chemical  equivalence. 
There  are  elements  which  they  can  not  take  into  their  composition,  and 
there  are  circumstances  which  retard  their  formation  while  other  min- 
erals may  be  crystallizing.  In  a  mass  of  more  or  less  accidental  com- 
position it  may,  therefore,  be  expected  that  other  minerals  will  form,  in 
it  may  be,  considerable  numbers,  but  minute  quantities.*  It  is  custo- 
mary to  speak  of  those  minerals  which  form  the  chief  ingredients  of 
any  rock,  and  which  may  be  regarded  as  characteristic  of  any  particular 
variety,  as  the  essential  constituents,  while  those  which  occur  in  but 
small  quantities,  and  whose  presence  or  absence  does  not  fundamentally 
affect  its  character,  are  called  accessory  constituents.  The  accessory 
mineral  which  predominates,  and  which  is,  as  a  rule,  present  in  such 
quantities  as  to  be  recognizable  by  the  unaided  eye,  is  the  charcu)terizhig 
accessory.  Thus  a  biotite  granite  is  a  stone  composed  of  the  essential 
minerals  quartz  and  potash  feldspar,  but  in  which  the  accessory  mineral 
biotite  occurs  in  such  quantities  as  to  give  a  definite  character  to  the 
rock.  The  minerals  of  rocks  may  also  be  conveniently  divided  into  two 
gronps,  according  as  they  are  products  of  the  first  consolidation  of  the 
mass  or  of  subsequent  changes.  This  is  the  system  here  adopted. 
We  thus  have: 

(1)  The  original  or  primary  constituents,  those  which  formed  upon 
its  first  consolidation.    All  the  essential  constituents  are  original,  but 


*  Hawes,  the  Minerals  of  Building  Stones,  Rep.  Tenth  Census,  vol.  x,  p.  4. 
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Oil  the  other  haud  all  the  original  constitaents  are  not  essential.  Tha& 
in  granite,  quartz  and  orthoclase  are  both  original  and  essential,  while 
beryl  and  zireon  or  apatite,  though  original,  are  not  essential. 

(2)  The  secondary  eonstituents  are  those  which  result  from  changes 
in  a  rock  subsequent  to  its  first  consolidation,  changes  which  are  daeio 
great  part  to  the  chemical  action  of  percolating  water.  Such  are  the 
calcite,  chalcedony,  quartz,  and  zeolite  deposits  which  form  in  the 
druses  and  amygdaloidal  cavities  of  traps  and  other  rocks. 

Below  is  given  a  list  of  the  rock-forming  minerals  arranged  as  above 
indicated :  only  the  more  important  of  these  are  exhibited.  Although 
these  are  sufficiently  described  as  regards  their  chemical  and  crystal- 
lographic  properties  in  any  of  the  mineralogies,  it  has  been  found  neces- 
sary to  label  them  very  fully  in  order  to  indicate  their  relations  aod 
their  comparative  importance  in  the  rocks  of  which  they  form  a  psui 
It  is  not  deemed  essential  that  the  matter  of  these  labels  be  reproduced 
here,  though  the  following  is  inserted  as  a  sample : 

MAGNETITE.      Magnetic  Iron  Ore. 

Composition :  FeO+Fe203=iron  sesquioxide  68.97 
per  cent. ;  iron  protoxide  31.03  per  cent 

Crystalline  System  :   Isometric. 

Occurs  as  an  original  constituent  in  many 
schists  and  granites ;  in  the  latter  usually  in  mi- 
nute crystals  visible  only  with  the  microscope. 
It  is  almost  invariably  present  in  many  igneous 
rocks,  such  as  diorite,  diabase,  and  basalt,  and 
frequently  occurs  in  immense  beds^  forming  a 
valuable  iron  ore. 


Orxgxnal  minerals. 


1.  Quartz. 

2.  The  Feldspars. 

2a.  Orthoclase. 
2b.  Microcline. 
2c.  Albite. 
2d.  Oligoclase. 
2t.  Andesite. 
2f.  Labradorite. 
2g.  Bytowuite. 
2h,  Anorthite. 


Original  minerals — Continaed. 

3.  The  Amphibole9. 

3a.  Hornblende. 
36.  Tremolite. 
3c.  Actinolite. 
3d.  Arvedsonite. 
3e.  Glaucophane. 
3/.  Smaragdite. 

4.  The  Monoclinic  Pyroxenee, 

4a.  Malacolite. 
4&.  Dialla^e. 
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Original  fiitneraltf—Continaed. 

4.  Th«  Monoclinlc  Pyroxenea— Cont'd. 

43.  The  Elements— Continued. 

4c.  Aagite. 

43c.  Iron. 

id.  Acniite. 

43<f.  Copper. 

40.  Aegerite. 

44.  The  Metallic  Sulphides. 

6.  The  Rhombic  PyroxeDes. 

44a.  Galena. 

5a.  Eustatite  (Bronsite). 

446.  Sphalerite. 

55.  Hypersthene. 

44c.  Pyrrhotite. 

6.  The  Micas. 

44d.  Marcasite. 

6a.  Muscovite. 

44e.  Pyrite. 

66.  fiiotite. 

44/.  Chalcopyrite. 

6c.  Phlogopite. 

44^;.  Arscnopyrite. 

7.  Calcite. 

Secondary  mineraU, 

8.  Dolomite. 

1.  Quarts. 

9.  Gypsum. 

la.  Chalcedony. 

10.  Olivine.  , 

16.  Opal. 

11.  Beryl. 

Ic.  Tridymite. 

12.  Tourmaline. 

2.  Albite. 

13.  Garnet. 

3.  The  Amphibole  Group. 

14.  VesuTianite. 

3a.  Hornblende. 

15.  Epidote. 

36.  Tremollte. 

16.  Zoisite. 

3c.  Actinolite. 

17.  Allauite. 

M,  Uralite. 

18.  Andalnsite. 

4.  Muscovite  (Sericite). 

19.  Stanrolite. 

5.  The  Chlorites. 

20.  Fibrolite. 

5a.  Jefforisite. 

21.  Cyanite. 

56.  Ripidolite. 

22.  Scapolite. 

5o.  Penninite. 

23.  Apatite. 

5d.  Prochlorite. 

24.  ElfiBolite  and  Nepheline. 

6.  Calcite  (and  aragonite). 

25.  Lencite. 

7.  Wollastonite. 

26.  Cancrinite. 

8.  Scapolite. 

27.  The  Sodalite  Group. 

9.  Garnet. 

27a.  Sodalite. 

10.  Epidote. 

276.  Hanyn  (noeean). 

11.  Zoisite. 

28.  ZircoD. 

12.  Serpentine. 

29.  Chondrodite. 

13.  Talc. 

30.  Conlierite. 

14.  Kaolin. 

31.  Topaz. 

15.  Pectolite. 

32.  Corundum. 

16.  Laumontite. 

33.  Titauite  (sphene). 

17.  Prehuite. 

34.  Rntile. 

18.  Thomsouite. 

a*).  Menaccanite. 

19.  Natrolite. 

36.  Magnetite. 

20.  Analcite. 

37.  Hematite. 

21.  Datolitc. 

38.  Chromite. 

22.  Chabazite. 

39.  The  Spinels. 

23.  Stilbite. 

39a.  Pleonast. 

24.  Houlandite. 

396.  Picotite. 

25.  Harmotome. 

40.  Pyrolnsite. 

26.  Magnetite. 

41.  Halite  (common  salt). 

27.  Hematite. 

42.  Fluorite. 

28.  Limonite. 

43.  The  Elements. 

29.  Siderite. 

43a.  Graphite. 

30.  Pyrite. 

436.  Carbon^ 

31.  Pyrrhotite. 
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(3)  Physical  and  chemical  pkoperties  of  rocks. 

Under  this  head  are  here  grouped  several  small  series  of  rocks  de- 
signed to  show  (1)  the  structure  of  rocks — the  manner  in  which  their 
various  constituent  parts  are  associated  or  grouped  together  to  form 
rock  masses;  (2)  the  specifio  gravity  of  rocks;  (3)  tlie  chemical  compo- 
sition ;  (4)  the  color,  and  (5)  the  fracture  and  manner  of  breaking. 

I.— The  structure  of  rocks. 

A.  Macroscopic  structure, — It  is  the  object  of  this  exhibit  to  show  all 
the  more  typical  forms  of  rock  and  structure.  In  other  words,  to  illus- 
trate by  means  of  specimens  the  meanings  of  certain  words  and  phrases 
in  common  use  in  geologic  nomenclature,  but  whose  exact  significance 
or  force  is  poorly  comprehended  by  the  public  at  large.  lu  this  collec- 
tion the  rocks  are  divided  into  four  primary  groups.  That  is,  they  rep- 
resent four  primary  types  of  structure,  each  of  which  in  its  turn  exhibits 
a  more  or  less  parallel  series  of  secondary  structures.  These  types  of 
structure  are  (1)  crystalline ;  (2)  vitreous  or  glassy;  (3)  colloidal, aod 
(4)  clastic  or  fragmental.  The  first  of  these  (1),  of  which  granite  aud 
crystalline  limestone  are  selected  as  types  (Specimens  Nos.  35966  and 
26679),  are  composed  wholly  of  crystals  or  crystalline  granules  without 
trace  of  cementing  material  or  glassy  matter.  Kocks  of  the  second 
group  (2),  of  which  obsidian  is  the  type  (Specimen  29631,  from  Mono 
Lake,  California),  are  made  up  wholly  or  in  great  part  of  amorpbons 
glass.  This  structure  is  confined  to  rocks  of  volcanic  origin.  Socks  of 
this  class  pass  by  insensible  gradations  through  microlitic,  felsitic,  and 
micropegmatitic  stages  into  holocrystalline  forms.  Bocks  of  the  third 
class  (3),  the  coliodial,  are  completely  amorphous,  and  have  a  jelly  or 
glue- like  structure.  This  structure  is  less  common  than  the  others,  and 
is  found  only  in  rocks  of  chemical  origin.  It  is  illustrated  by  the  silice- 
ous sinter  (Pealite,  No.  28964)  from  the  Yellowstone  Park ;  Serai  Opal 
from  Louisiana  (No.  38612) ;  Flint  nodule  (No.  38012),  from  the  clialk 
clififs  of  England ;  and  the  green  serpentine  (No.  39038)  from  3Iout- 
ville,  New  Jersey. 

Kocks  of  the  fourth  group  (4),  of  which  sandstone  is  selected  as  the 
type,  are  composed  wholly  of  fragments  of  pre  existing  rocks,  the  indi- 
vidual particles  being  held  together  by  (1)  cohesion,  or  (2)  by  a  cement 
composed  of  silica,  iron  oxides,  carbonate  of  lime  or  clayey  matter.  A 
coarse  Triassic  rock  from  Deerfield,  Massachusetts  (No,  26144),  illus- 
trates this  type  of  structure. 

The  exhibit  is  arranged  as  follows : 

1.  Types  of  crystalline  rocks : 

(I)  Tourmaline  granite,  Minot,  Maine.  IB&tf 

(II)  CrystaUiue  limestone,  Danville,  New  Jersey.  86**^ 

(1)  Granular  structure : 

Dolomite,  Lee,  Massachusetts.  ^('*^ 

(2)  Compact  structure : 

(a)  Lithographic  limestone,  St.  Louis,  Missouri.  8f'Tl9 

(d)  Felsite,  Marblehead  Neck,  Massachusetts.  3S^ 
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Plate  CXVIII. 


Fio.  1.  Basalt  showing  slaggy  structure.    (Cat.  No.  35853,  U.  S.  N.  M.) 
Pio.  2.  Basalt  showing?  vesicular  structure.  (Cat.  No.  70598,  U.  S.  N.  M.) 
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1.  Types  of  cryatalline  rooks — Continued. 

(3)  Maasive  structure: 

Diabase,  Goose  Creek,  Loudoun  County,  Virginia.  28116 

(4)  Stratified  structure : 

(a)  Limestone,  East  Conshohocken,  Pennsylvania.  26983 

(b)  Sandstone,  Summit  County,  Utah.  70595 

(5)  Foliated  or  schistose  structure : 

Gneiss,  Lawrence,  Massachusetts.  26547 

(6)  Fluidal  or  fluxion  structure  : 

(a)  Quartz  porphyry,  Milton,  Massachusetts.  35946 

(6)  Rbyolite,  High  Rock  Cafion,  Nevudu.  35441 

(7)  Porphyri tic  structure: 

(a)  Porphyrite,  Shasta  County,  California.  70594 

(b)  Quartz  porphyry,  Marblehead  Neck,  Massachusetts.  35960 

(8)  Ytrsicular  structure : 

(tt)  Basalt,  Ice  Cave,  Butte,  Utah.  70592 

(6)  Andesite,  Portugal.  37926 

(9)  Amygdalotdal  structure : 

(a)  Melaphyr,  Brighton,  Massaphusetts.  35940 

(d)  Melaphyr,  Oelnitz,  Saxuny.  36133 

(10)  Slaggy  structure : 

Basaltic  lava,  Hawaiian  Islands.  35853 

(11)  Concretionary  structure : 

Kugeldiorite,  Corsica.  36054 

(12)  Dendritic  structure : 

Limestone,  England.  29113 

(13)  Botryoidal  structure: 

Hematite,  Cleater  Moor,  Cumberland,  England.  36085 

(14)  Fibrous  structure : 

(a)  Asbestus,  Charlottsville,  Virginia.  28109 

(&)  Gypsum,  Nova  Scotia.  37624 

*(15)  Radiated  structure: 

Wavellite,  Garland  County,  Arkansas.  36104 

(16)  Columnar  structure : 

Columnar  calcite.  36787 

(17)  Brecciated  structure : 

Felsite  breccia,  Marblehead  Neck,  Massachusetts.  35952 

(H)  Cavernous  structure: 

Dolomite,  Chicago,  Illinois.  27508 

2.  TyprH  of  vitreous  rock  : 

I.  Black  Obsidian,  Mono  Lake,  California.  29631 

(1)  Fluidal  or  fluxion  structure: 

Obsidian,  Glass  Buttes,  Oregon.  35921 

(2)  Vesicular  structure : 

Obsidian  Pumice,  Mono  Lake,  California.  29630 

(3)  Porphyritic  structure : 

Porphyritio  Obsidian,  Yellowstone  National  Park.  288as 

(4)  Perlitio  structure : 

Perlite^  Schemnitz,  Hungary.  36134 

(5)  Spherulitic  structure : 

Obsidian.  Yellowstone  National  Park.  18969 

(6)  Capillary  structure:' 

Poles  Hair,  Volcano  of  Kilauea,  Hawaiian  Islands.  8902 

H.  Mis.  129,  pt.  2 33 
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3.  Tyx>e8  of  colloidal  rock : 

(I)  Siliceous  sinter,  (Pealito),  Yellowstone  National  Park.  28»i 

(II)  Opal,  Rapides  Parish,  Louisiana.  W.i 

(III)  Flint,  England.  mwi 

(IV)  Serpentine,  Montyille,  New  Jersey.  3903d 

(1)  Tufaceons  structure : 

Calc  tufa.  Yellowstone  National  Park.  72861 

(2)  Botryoidal  structure : 

Chalcedony  after  coral,  Florida.  39051 

(3)  Concretionary  structure : 

(a)  Oolitic  limestone,  Cache  Valley,  Utah,  353(t5 

(b)  Pisolitio  limestone.  Pyramid  Lake,  Nevada.  3r)3(6 

(c)  Siliceous  concretions,  Yellowstone  National  Park.  Vii^^ 

(4)  Cellular  structure : 

Buhr  stone,  Sebastopol,  Georgia.  'Xffol 

4.  Types  of  fragmental  rock  : 

I.  Coarse  sandstone,  Deerfield,  Massachusetts.  26144 

(1)  Qranular  structure : 

Sandstone,  Berkshire,  Massachusetts.  7:^'>! 

(2)  Compact  structure : 

Sandstone,  Hingham,  Massachusetts.  35939 

(3)  Laminated  structure : 

(a)  Slate,  Poultney,  Vermont.  271«:5 

(b)  Sandstone,  Fort  Collins,  Colorado.  359L^ 

(4)  Banded  structure : 

Shale  baked  by  trap  dike,  Deckertown,  New  Jersey.  36767 

(5)  Concretionary  structure : 

Coquina,  St.  Augustine,  Florida.  286^ 
(7)  Conglomerated  structure : 

Conglomerate,  Beltsville,  Maryland.  25647 
(9)  Brecciated  structure : 

(a)  Calcareous  Breccia,  Vituland,  Italy.  'MiW^ 

(h)  Siliceous  Breccia,  Yellowstone  National  Park.  379*^4 

The  foUo^iug  show  the  types  of  labels  used  iu  these  series : 
Vitreous  Bocks, 

VESICULAR    STRUCTURE. 
Obsidian  Pumice. 

Mono  Lake,  California.     29,630. 

Collected  by  G.  K.  Gilbert,  1883. 


'B.  Mioroscej^ic ,  structure. — Shown  by  twelve  transparencies  in  tiie 
vwiudow.8. 

,The>clrcularrtDanspar^nciesiin  the  windows  are' designed  to  show  the 
iWicroscopic  structare  and  mineral,  composition  of  the  more  common 
.types  of  rocks.  In  preparing  the  transpareneies ^a.  small  chip  from 
each  rock  was  ground  so  thin  as  to  be  transparent "( from  ^ijj  to  e^o^^ 
an  inch),  and  then  after  being  mounted  between  thin  slips  of  glass  was 
photographed  through  a  microscope  and  between  crossed  nicol  prisms. 
J'rom  the  negatives  thus  prepared  further  enlargements  were  made  bj 
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Plate  CXIX. 


Fio.  1.  Chert  breccia  cemented  by  adnc  blende.    (Cat.  No.  72794,  U.  S.  N.  M.) 

Fio.  2.  Feteite  breccia  formed  of  felsitic  fragments  embedded  in  a  matrix  of  the  same  composiaon. 
(Cat.  No.  85961,  U.  8.  N.  M.) 
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PiR.  89. 
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OP  KOCK  AS  PUEPAUBD 
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means  of  a  solar  camera,  the  final  print  being  on  glass  and  1  foot  in 
diameter;  that  is,  that  portion  of  the  stone,  \vhich  is  in  reality  about 
one-fourth  of  an  inch  in  diameter,  is  here  made  to 
appear  1  foot  in  diameter.  These  illustrations  were 
then  painted  by  hand,  the  artist  taking  his  colors 
from  an  examination  of  the  section  itself  under  the 
microscope.  The  colors  of  the  various  minerals,  it 
will  be  observed,  are  not  always  the  true  colors  of 
the  minerals  themselves,  but  rather  the  color  they 
assume  when,  after  being  cut  at  different  angles 
with  their  optic  and  crystallographic  axes,  they  are 
viewed  by  means  of  polarized  light.  Such  colors 
are  therefore  somewhat  misleading  at  first,  but  are 
rendered  necessary  for  the  purposes  of  identification 
and  to  bring  out  sharply  the  lines  of  separation  be- 
tween one  mineral  and  another,  and  thus  show  the 
structure  and  composition  of  the  rock.  Owing  to 
the  thinness  of  the  section  (which  is  about  -^-^  of  an 
inch)  it  would  appear  in  ordinary  light,  t.  e.,  light 
not  polarized,  nearly  colorless  or  with  only  dark  flecks  and  faint  tinges 
of  color  here  and  there. 

This  process  of  preparing  thin  transparent  sections  from  rocks  and 
studying  them  by  means  of  a  compound  microscope  is  of  compara- 
tively modern  origin,  having  come  into  general  use  only  within  the 
past  dozen  years.  Although  the  practice  of  grinding  down  thin  sec. 
tions  of  fossils  was  followed  to  some  extent  by  fl.  Witham  as  early  as 
1831,  the  importance  of  its  application  to  minerals  and  rocks  does  not 
appear  to  have  been  fully  realized  until  as  late  as  1858,  when  Dr.  H.  C. 
Sorby  announced  the  results  obtained  by  him  in  examining  thin  sec- 
tions of  simple  minerals.  Since  this  latter  date  the  progress  has  been 
steady  and  rapid^  and  has  given  a  fresh  impetus  to  geological  research. 
The  efficiency  of  the  method  is  based  upon  the  fact  that  every  crys- 
tallized mineral  has  certain  definite  optical  properties,  i.  e.,  when  cut 
in  such  way  as  to  allow  the  light  to  pass  through  it,  will  act  upon  this 
light  in  a  manner  sufficiently  characteristic  to  enable  one  working  with 
an  instrument  combining  the  properties  of  a  microscope  and  stauro- 
scope  to  ascertain  at  least  to  what  crystalline  system  it  belongs,  and  in 
inoBt  cases  by  studying  also  the  crystal  outlines  and  lines  of  cleavage 
the  mineral  species  as  well.  To  enter  upon  a  detailed  description  of  the 
method  by  which  this  is  done  would  be  out  of  place  here,  since  it  in- 
volves the  subject  of  polarization  of  light  and  other  subjects  which 
mast  be  studied  elsewhere.  The  reader  is  referred  to  any  authoritative 
-work  on  the  subject  of  light,  and  to  Mr.  J.  P.  Idding's  translation  of 
Professor  Eosenbusch'd  work  on  optical  mineralogy.* 

This  method  is  of  value,  not  merely  as  an  aid  in  determining  the  min- 


'  MioTOBcopic  Physiogniphy  of  Rock-making  minerals,  Wiley  &  Son,  New  York. 
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eralogical  composition  of  a  rock,  but  also,  and  what  is  often  of  more  im- 
l)ortauce,  its  structure  and  the  various  changes  which  have  taken  place 
in  it  since  its  first  consolidation.  Bocks  are  not  the  definite  aud  un- 
changeable mineral  compounds  they  were  once  considered,  but  are  rather 
ever  varying  aggregates  of  minerals,  which  even  in  themselves  andergo 
structural  and  chemical  changes  almost  without  number.  It  is  a  com- 
mon matter  to  find  rock  masses  which  may  have  had  originalij  the 
mineral  composition  and  structure  of  diabase,  but  which  now  are  mere 
aggregates  of  secondary  products  such  as  chlorite,  epidote,  iron  oxides, 
and  kaolin,  with  perhaps  scarcely  a  trace  of  the  unaltered  original  con- 
stituents, yet  the  rock  mass  retains  its  geological  identity,  and  to  the 
naked  eye  shows  little,  if  any,  sign  of  the  changes  that  have  goue  od. 
Tbese  and  other  changes  are  in  part  chemical  and  in  part  structural  or 
molecular.  A  very  common  mineral  transformation  in  basic  rocks  i^ 
that  from  augite  to  hornblende.  This  takes  place  merely  through  a 
molecular  readjustment  of  the  particles  whereby  the  augite  with  its  gray 
or  brown  colors  and  rectangular  cleavages  passes  by  uralitic  stages  over 
into  a  green  hornblende,  a  mineral  of  the  same  chemical  compositioD,  bat 
of  difTerent  chrystallographic  form.  This  transformation  in  its  iuconi 
pleted  state  is  shown  in  the  accompanying  fig 
ure,  in  which  the  central  nearly  colorless  portion 
with  rectangular  cleavage  represents  the  origi 
nal  augite,  while  the  outer  dotted  portion  with 
cleavage  lines  cutting  at  sharp  and  obtuse  an 
gles,  is  the  hornblende.  This  change  is  doe  t" 
slow  and  gradual  pressure  exerted  throng 
unknown  periods  of  time  upon  the  rock  masses, 
and  the  final  result  is  the  production  of  a  rock 
of  entirely  different  type  and  structure  fron 
Yig.yo.  that  which  originally  cooled  from  the  moltei 

AuoiTK  altkriko  lhto  hork     magma.    The  change  such  as  above  described  J 
^^^^^-  is  well  shown  in  the  two  specimens  of  gabbro 

(AfierH-we.)  ^^^  gabbro-dioritc  from  near  Mount  Hope,iQ 

Baltimore,  Ncs.  36754  and  36755.  These  are  both  portions  of  the  sanw 
rock  mass,  but  one  is  a  plagioclase  hypersthene  rock,  while  the  other  i> 
a  plagioclase  hornblende  rock ;  in  other  words,  one  is  a  gabbro  wbil^ 
the  other  is  now  a  diorite,  although  both  are  chemically  identical  m 
were  once  mineralogically  and  structurally  identical  as  well.  Another 
and  very  common  change  shown  by  this  method  is  that  from  olivint 
pyroxene,  or  other  magnesian  silicate  minerals  to  serpentine.  Tbi? 
change  will  be  dwelt  upon  more  fully  in  the  collection  showing  tii* 
origin  of  serpentinous  rocks. 

This  science  of  microscopic  petrography,  as  it  is  technically  caIleJ» 
has  also  been  productive  of  equally  important  results  in  other  lin''^ 
As  an  instance  of  this  may  be  mentioned  the  discovery  that  the  stmr- 
tural  features  of  a  rock  are  dejpendent  not  upon  its  chemical  composint>B 
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or  geological  age,  bnt  upon  the  conditioDS  nnder  which  it  cooled  from 
a  molten  magma,  portions  of  the  same  rock  varying  all  the  way  from 
holocrystalline  granular  through  porphyritic  to  glassy  forms.  To  this 
fact  allasion  has  already  been  made. 

The  thin  sections  from  which  these  transparencies  were  prepared  are 
shown  in  the  case.  The  actual  portions  of  the  rock  shown  in  each 
transparency  is  that  surrounded  by  the  dark  ring  in  the  section. 

The  transparencies  are  as  follows : 

(1)  Crystalline  Limestone,  or  marble,  from  West  Rutland,  Ver- 

mont. Transparency  No.  39074. 
The  transparency  shows  the  stone  to  be  made  up  wholly  of  calcite 
crystals.  Observe  that,  owing  to  their  crowded  condition,  none  of  the 
crystals  have  perfect  crystallographic  outlines,  but  have  mutually  in- 
terfered with  one  another's  growth,  giving  rise  to  rounded  and  angular 
granules  only.  The  striations,  cutting  at  various  angles  across  the 
granules,  are  cleavage  lines  and  twin  lammellsB.  (See  also  Fig.  93, 
p.  545.) 

(2)  Granite,  Sullivan,  Maine.    Transparency  No.  39075.    Composi- 

tion, quartz,  feldspars,  and  mica. 

The  clear  colorless  and  the  brilliant  blue  portions  are  quartz;  the 
clouded  portions  sometimes  bounded  by  longitudinal  parallel  striations 
are  the  feldspars,  while  the  faintly  yellowish  almost  opaque  forms  in 
small  shreds  near  the  center  are  black  mica. 

Observe  that  in  this  case  as  in  that  of  the  limestone  the  rock  is  fully 
crystalline,  but  that  none  of  the  minerals  possess  perfect  crystalline 
outlines,  owing  to  a  mutual  interference  during  the  process  of  their 
formation.  Such  a  structure  is  called  crystalline  granular,  or  more 
technically  hypidiomorphic.  It  is  a  structure  characteristic  of  plutonic 
or  deepseiited  rocks.    (See  Fig.  1, PI.  cxx.) 

(3)  Diabase,  Weehawken,  New  Jersey.    Transparency  No.  39076. 
This  rock  is  composed  mainly  of  the  mineral  augite  and  a  triclinic 

variety  of  feldspar.  The  clear,  colorless  elongated  forms  often  showing 
a  parallel  banding  are  the  feldspars,  and  the  large  irregular  forms  of  a 
bronze  yellow  and  green  color  are  augite. 

Observe  here  that  while  the  rock,  as  in  the  case  of  the  granite,  is 
wholly  crystalline,  the  various  minerals  have  interfered  less  in  process 
of  growth,  giving  in  part  very  perfect  crystalline  forms.  Such  a  struc- 
ture is  technically  called  panidiomorphic.    (See  also  Fig.  96,  p.  562.) 

(4)  Serpentine,  Chester,  Pennsylvania.    Transparency  No.  39077. 
Serpentine  is  not  known  in  crystals,  but  occurs  as  an  amorphous 

product  of  alteration  after  other  minerals.  The  section  shows  the 
characteristic  reticulated  structure.  The  interspaces  in  this  case  were 
filled  with  calcite  and  frequent  grains  of  chrome  iron.  (See  also  Fig.  6, 
PL  cxx.) 
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(5)  Quartz  porphyry,   Fairfield,    Adams  County,    Pennsylvania. 
Transparency  No.  39078.    Section  No.  26377. 

This  rock  has  essentially  the  same  composition  as  granite,  hut  is  of 
a  markedly  dififerent  structure  owing  to  the  different  conditions  under 
which  it  cooled  from  a  molten  mass.  The  large  crystals  just  helow 
the  center  and  to  the  left  of  ibe  top  are  of  quartz,  the  one  on  the  ex- 
treme right  feldspar,  while  the  main  body  of  the  rock  is  made  np  of  an 
intimate  mixture  of  these  two  minerals  in  the  form  known  as  felsitu. 
This  porphyritic  structure  is  characteristic  of  a  large  class  of  what  are 
known  as  effusive  rocks,  and  represents  two  distinct  stages  of  crystal- 
lization. The  large  porphyritic  crystals  were  formed  during  or  prior 
to  the  period  of  eruption,  the  intratellurial  period,  while  the  very  fine 
grained  groundmass  is  due  to  a  more  rapid  crystallization  after  the 
flow  had  ceased.    (See  also  Fig.  3,  PI.  cxx.) 

(6)  Rhyolite,  High  Bock  Gaiion,  Nevada.    Transparency  No.  39079. 

Section  No.  35441. 
This  rock,  like  the  last,  shows  porphyritic  crystals  of  qaartz  i»  a 
felsitic  groundmass,  the  quartz  being  brilliant  blue  in  the  transpareucv. 
The  felsitic  groundmass,  it  will  be  observed,  has  a  spherulitic  strnctom 
and  also  a  flow  of  fluxion  structure,  giving  rise  to  the  nearly  parallel 
banding  extending  from  top  to  bottom  and  which  is  due  to  the  onward 
flowing  of  the  molten  lava  while  cooling  and  crystallizing. 

(7)  Hornblende  Andesite,  near    Mono    Lake,  California.    Trans 

parency  No.  39080.  Section  No.  35491. 
This  rock  is  composed  essentially  of  the  minerals  hornblende  and 
plagioclase,  the  former  showing  in  opaque  red  and  yellow  crystals  i^itb 
a  dark  border,  while  the  plagioclase  appears  colorless  or  faintly  cloDde<i 
in  large  irregular  and  prismatic  forms,  often  showing  a  banded  or  zonal 
structure  somewhat  resembling  the  lines  of  growth  upon  the  trunk  of 
a  tree.  The  extremely  fine  grained  brownish  portion  is  comi)osed  of 
minute  imperfectly  formed  crystals  of  both  hornblende  and  feldspar  in 
the  form  called  microlites ;  hence  such  a  groundmass  is  called  micro- 
litic. 

(8)  Basalt,  Bridgeport,  California.    Transparency  No.  39081.   Sec 
tion  No.  256C3. 

This  rock  has  essentially  the  same  mineral  composition  as  the  diabase 
already  decribed,  with  the  addition  of  olivine.  Geologically  it  is  differ 
ent  in  having  been  a  surface  lava  flow  and  of  more  recent  origin.  Ob- 
serve that  the  rock  is  porphyritic  and  that  the  groundmass  is  composed 
of  innumerable  small  lath-shaped  crystals  of  plagioclase  with  asuiail 
quantity  of  glassy  matter  in  the  interstices.  This,  as  in  the  quartz  iK)r- 
phyries  and  liparites,  denotes  two  distinct  phases  of  crystallization. 
Structures  of  this  kind,  produced  by  porphyritic  crystals  imbedded  in 
a  groundmass  in  part  crystalline  and  in  part  glassy,  are  tecbDically 
known  as  hypocrystalline  porphyritic. 
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Plate  CXX. 


Fia.  1.  Mlcrostructure  of  granite. 

F.O.  8.  Micro«tructur«  of  micropepnatte. 

Fio.  8.  Microstructure  of  quartz  porphyry. 


Fto.  4.  Mlcrostructureof  porphyritic  obsidian. 
Fm  5  Mlcrostructureof  trachyte. 
fIo  6.  MicroBtructure  of  serpentine. 
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The  large  cluster  of  blae,  scarlet,  aud  yellowish  crystals  at  the  left  is 
.^ugite,  the  scattering  green,  crimson,  and  brownish  ones  are  olivine, 
.while  th^  abundant  smaller  lath-shaped  forms  are  of  feldspar  (plagio- 
clase.^  pbserve  that  the  olivines  and  augites,  being  among  the  first 
minerals  to  solidify,  have  formed,  as  it  were,  little  islands,  around  which 
^Qwed  the  still  molten  magma  bearing  the  lath-shaped  feldspars  like 
(logs  ip  a  millstream. 

,{9)  9^neis8,   West  A^dover,   Massachusetts.      Transparency  No. 
.^9082;    Section  No!  26595;       '*' "    ' 

This  rock  \l^  the  same  composition  as  granite,  but  differs  in  that  its 
constituents  are  arrange^  in  more  or  less  parallel  bands ;  that  is,  it  has 
a  fpliated  or  schistose  structure.  Tbis  structure  wab  formerly  supposed 
pq  l^e  j^ue  to  ,the  ;fact  that  such  rocks  were  metamorphic;  that  they 
c^gmfi;e<J  from  tb^  cryatallization  of  sediments  and  were  not  forced 
i^p  ii^  a  uiplteu  stat^,  .^  ^as  ^h^  c^e  with  granite.  While  it  is  very 
prol^al^e  that  ,cert^in  pf  ,th^  gneii^ses  may  have  "been  formed  in  this  inan- 
j^BTy  th^e  is  little  ^Q^f^^t  ,tha^t  .the  foliation  in  this  particular  rock  is  due 
;t9  ^yaaupiic  agencies,  rather  than  to  originarbedding/  (See  alidb  Plate 
cxxiy  ai^dFig.94,  p.547.)     *    *    '       —  ^         *     ^  •     .-.  i.  • 

(10)  Mica  schist,  Washington,  District  of  .Columbia,    transparency 
No.  39083.  '    '       •  ^'  ^-     '  •'        -       ^   ■-•      ^       ^^.Mr  ...y 

This  rock  differs  from  the  last  onl^  in  .the  absence  of  feldspar,  ,being 
comiK>sed  wholly  of  quartz  and  mica«  llike  the  gneiss  it  is  rldgaY^ded  as 
a  metamorphic  rock  and  possesses  a  banded  structure,  wfai^li'do^s 
i^ot  show  in  the  transparency,  owing  to  the  extremely  smisiltp'artj  of  ttie 
rock ^ncjtuded.  -     •  i     :  ..        ..... 

(11)  ^nd^^e,  Po^tlan^,  Connecticut.    Transparency  No.  39084. 
Section  No.  2(^)77.  '  '         '       ' 

The  n^iperal  ^composition  of  ,this  stpne  ^s  ,qaite  ^complex,  bu,t  t|he  in- 
gredients are  essentiallyth,9seofgr^i;iite  or  the  gneisses,  ^he  colorless 
portions  are  quartz  or  feldspar^^  the  it^right  i^ic^esceat  sh^reds  are  white 
mica,  the  brownish  and  opaque^  blac|f:  mica,  ^hi^^^  th^  opaque  material 
in  the  interstices  is  the  ferruginous  pemeat 

Observe  that  instead  of  a  mass  of  interlocking  c^yst^ls,  as  ^^  th^ 
cases  already  described,  we  have  here  a  confused  aggregate  of  ^c^ystjd- 
line  fragments  cemented  to  form  a  rock  of  secondary  origin.  Such  are 
called  classic  or  fragmental  rocks.    (See  also  Fig.  92,  p.  536.) 

(12)  Quartzite  or  quartz  schist.     Berks  County,  Pennsylvania. 
Transparency  No.  39085.    Section  No.  26478. 

Quartzites  result  from  the  induration  of  siliceous  sandstones.  In 
some  cases  the  granules  are  elongated  and  arranged  in  nearly  parallel 
layers,  giving  rise  to  a  schistose  structure,  as  here  shown.  Composi- 
tion nearly  pure  quartz. 
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.  II.— SPECIFIC  GRAVITY. 

The  term  specific  gravity  is  ased  to  designate  the  weight  of  any  sub- 
stance when  compared  with  an  equal  volume  of  distilled  water  at  a 
temperature  of  4^  0.  This  property  is  therefore  dependent  upon  the 
specific  gravity  of  its  various  constituents  and  thei  r  relative  proportions. 
The  exact  or  true  specific  gravity  of  a  rock  may  be  obscured  by  it« 
structure.  Thus  an  obsidian  pumice  will  float  upon  water,  buoyed  up 
by  the  air  contained  in  its  innumerable  vesicles,  while  a  compact  obsi- 
dian of  precisely  the  same  chemical  composition  will  sink  almost  in- 
stantly. This  property  of  any  subject  is  spoken  of  as  its  apparent 
specific  gravity  in  distinction  from  the  actual  comparative  weight  balk 
for  bulk  of  its  constituents  parts,  which  could  in  the  case  of  a  pnmice 
be  obtained  only  by  finely  pulverizing  so  as  to  admit  the  water  into  all 
its  pores.  This  difference  between  the  apparent  and  true  specific  grav 
ities  is  illustrated  in  the  three  specimens  of  obsidian  pumice,  pulverized 
obsidian  pumice,  and  compact  obsidian  l^os.  39348  and  39348a.  The 
first,  it  will  be  observed,  floats  readily  owing  to  thebuoyancy  of  the  air 
included  in  its  vesicles ;  the  second  glass  contains  the  same  rock  pal- 
verized  so  that  all  the  air-chambers  are  broken  open  and  the  air  escapes. 
The  rock  fragments  consequently  sink  to  the  bottom ,  as  does  the  third 
of  the  series  (No.  29631),  a  compact,  nonvesicular  mass  of  the  same  ob- 
sidian. Inasmuch  as  the  structural  peculiarities  of  any  igneous  rock- 
as  will  be  noted  later — are  dependent  upon  the  condition  under  which 
it  cooled,  it  is  instructive  to  notice  that  the  crystalline  aggregates  bave 
a  higher  specific  gravity,  i.  e.  a  greater  weight,  bulk  for  bulk,  than  does 
a  glassy,  noncrystalline  rock  of  the  same  chemical  composition.  The 
property  is  therefore  dependent  upon  chemical  (and  consequently  min- 
eral) composition  and  structure,  and  as  a  very  general  rule  it  may  Ih* 
said  that  among  the  siliceous  rocks  those  which  contain  the  largest 
amount  of  silica  are  the  lightest,  while  those  with  a  comparatively  small 
amount,  but  are  correspondingly  rich  in  iron,  lime,  and  magnesian  con- 
stituents, are  proportionately  heavy. 

III.— THE  CHEMICAL  COMPOSITION  OP  ROCKS. 

This  varies  naturally  with  their  mineral  composition.  It  is  customaiy 
to  speak  of  rocks  as  calcareous,  siliceous,  ferruginous,  or  argillaceoas, 
accordingly  as  lime,  silica,  iron  oxides  or  clayey  matter  are  prominent 
Constituents.  Among  eruptive  rocks  it  is  customary  to  speak  of  those 
showing  on  analysis  upwards  of  60  per  cent,  silica  as  acidic  and  those 
showing  less  than  50  per  cent.,  but  rich  in  iron,  lime,  and  magnesian 
constituents,  as  basic.  The  extremes  as  will  be  noted  are  represented 
by  the  rocks  of  the  granite  and  peridotite  groups. 

The  series  illustrating  the  above-mentioned  properties  are  arranged 
as  below.  With  the  eruptive  rocks  only  the  silica  percentages  are 
here  given.  The  results  of  the  complete  chemical  analysis  of  each 
variety  are  given  further  on,  in  the  pages  devoted  to  their  description. 
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Kind. 

^«?                        Co«p«..t.«.. 

Calcareous: 

Compact  limdatono   • 

\6  to  2.8 
^2.H  to  2. 95 

2.6  to  2.7 

2.6 

2.6  to  2.8 

2.5 

Crystalline  limestone 

Carbonate  of  lime. 

Compact  dolomite 

Crystalline  dolomite 

Siliceoos : 

Gneiss ; 

Same  as  granite. 

Mainly  silica. 

60  to  80  per  oent.  silica. 

Mainly  silicate  of  alumina. 

SiliceoQs  ssnd&ione 

Schist 

ArgUlaceons : 

Clay  alate  (argillite)  

ERUPTIVE  ROCKS. 


Acidic  group : 

Granite 

Liparite 

ObsidUn 

Obsidian  pumice 

Intermediate  group : 

Syenite 

Trachyte 

Hyalocraohy  to , 

Andesite 

Basic  groap : 

Diabase 

Basalt 

Peridotite 

Peridotite  (iron  rich) 
Peridotite  (meteorite) 


^^%!^^'''''\  Per  cent.  iUica. 


2. 58  to  2. 73 

2.53  to  2.70 

2.26  to  2.41 

Floats  on 
water. 

2. 73  to  2. 86 
2. 70  to  2. 80 
2.4    to  2.5 

2.54  to  2.79 

2. 66  to  2. 88 
2. 90  to  3. 10 
3. 22  to  3. 29 
3.86 
a  51 


77. 65  to  62. 90 
76.00  to  67. 6L 
82. 80  to  71. 19 
82. 80  to  71. 19 

72. 20  to  54. 65 
64.00  to  60.00 
64.00  to  60.00 
66.  75  to  54.  73 

50.00  to  48.00 
50. 59  to  40. 74 
42.65  to  33. 73 
23.00 
37.70 


IV.— THE  COLOR  OF  ROCKS. 

The  Golor  of  a  rock  is  dependent  npon  a  variety  of  circa  Distances,  but 
which  may  here  all  be  generalized  under  the  heads  of  mineral  and  chem- 
ical composition  and  physical  condition.  Iron  and  carbon,  in  some  of 
their  forms,  are  the  common  coloring  substances  and  the  only  ones  that 
need  be  considered  here.  The  yellow,  brown,  and  red  colors,  common 
to  fragmental  rocks,  are  due  almost  wholly  to  free  oxides  of  iron.  The 
gray,  green,  dull  brown,  and  even  black  colors  of  crystalline  rocks  are 
due  to  the  presence  of  free  iron  oxides  or  to  the  prevalence  of  silicate 
minerals  rich  in  iron,  as  angite,  hornblende,  or  black  mica.  Barely  cop- 
per and  other  metallic  oxides  than  those  of  iron  are  present  in  sufficient 
abundance  to  impart  their  characteristic  hues.  As  a  rule,  a  white  or 
light-gray  color  denotes  an  absence  of  an  appreciable  amount  of  iron  in 
B-ny  of  its  forms.  The  bluish  and  black  colors  of  many  rocks,  particu- 
larly the  limestones  and  slates,  is  due  to  the  prevalence  of  carbonaceous 
matter. 
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In  still  other  cases,  and  particularly  the  feldspar-bearinir  rocks,  tbfi 
color  may  be  due  in  part  to  the  physical  condition  ol*  the  feldspar.  Tluis^ 
in  many  rocks,  like  the  norite,  from  Keeseville,  New  York  (specinieu  No. 
38744),  the  dark  color  is  due  in  part  to  the  fact  that  the  feldspar  is  clear 
•und  glassy,  allowing  the  light  rays  to  penetrate  it  and  become  absorbeil. 
When  such  rocks  are  exposed  for  a  long  period  to  tlie  weather  the  feld- 
spars frequently  undergo  a  physical  change,  become  soft  and  porous 
•and  no  longer  absorb  the  light,  but  reflect  it,  giving  the  stone  a  white 
^  color.    These  white  feldspars,  as  has  been  very  neatly  expressed  by  the 
ilate  Dr.  Hawes,  bear  the  same  relation  to  the  glassy  forms  as  does  the 
foam  of  the  sea  to  the  water  itself,  the  difference  in  color  being  in  both 
'Cases  due  to  the  changed  physical  condition. 

The  color  of  rocks,  as  may  be  imagined,  is  not  constant,  but  liable  to 

<  change  under  varying  conditions,  particularly  those  of  exposure.  Bocks 
>  black  with  carbonaceous  matter  will  fade  to  almost  whiteness  on  pro- 
(longed  exposure,  owing  to  the  bleaching  out  of  the  coloring  materials. 
i Bocks  rich  in  magnetite  or  free  iron  oxides,  protoxide  carbonates,  or 
:  sulphides,  or  in  highly  ferruginous  silicate  minerals,  are  likewise  liable 
I  to  a  change  of  color,  becoming  yellowish,  red,  or  brown,  through  oxida 
t  tion  of  the  ferruginous  constituents. 

.  In  the  series  shown  an  endeavor  has  been  made  to  arrange  the  rocb 

iin  five  groups,  showing  (L)  rocks  colored  by  carbonaceous  matter;  (2) 

1  rocks  colored  by  free  oxides  of  iron ;  (3)  rocks  colored  by  the  preva- 

1  lence  of  iron  rich  silicates ;  (4)  rocks,  the  color  of  which  is  due  in  part 

at  least  to  structural  features,  and  the  transparency  of  the  feldspathic 

constituent;  and  (5)  rocks,  the  color  of  which  is  also  in  part  due  to  the 

:  physical  condition  of  the  various  constituents,  but  more  particalarly 

to  a  lack  of  carbonaceous  matter,  iron,  or  other  metallic  oxides.  To 

this  series  is  appended  another,  showing  the  changes  in  color  due  (1)  to 

the  bleaching  of  the  carbonaceous  matter ;  (2)  to  the  leaching  oat  of 

'  the  ferruginous  oxides  by  organic  acids ;  (3)  to  the  oxidation  of  irou  pro- 

<  toxide  carbonates  or  sulphides ;  (4)  to  a  like  change  in  the  iron  rich  sili- 
•  cates ;  and  (5)  to  a  change  in  the  physical  condition  of  the  constitaent 

minerals,  mainly  the  feldspars. 

^  L  Colors  dae  to  carbooaceoas  matter: 

(1)  Black.    Black  marble,  Gleus  Falls,  New  York.  26l(^ 

(2)  Dark  gray.     Limestone,  Schoharie  County,  New  York.  2^^ 

(3)  Blue.    Limestone,  Murphy,  North  Carolina.  "TfiTv 

(4)  Dark  gray.    Carbonaceous  shale,  Isero,  France.  38170 

(5)  Dark  gray.    Slate,  Savoy.  38liM 
IL  Colors  due  to  free  iron  oxides : 

(1)  Dull  brown.    Sandstone,  Washington  County,  Kansas.  5^ 

(2)  Reddish  brown.    Sandstone,  Rusk,  Texas.  3ri574 

(3)  Red.    Sandstone,  Seneca  Creek,  Maryland.  ^''-^^ 

(4)  Red.    Quartzite,  Rock  County,  Minnesota.  374(^ 

(5)  Light  red.    Volcanic  Tuff,  Nevada.  35381 

(6)  Yellow.    Limestone,  Wilson,  Kansas.  26*^ 
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III.  Colors  doe  to  iron -rich  silioate  minerals : 

(1)  Black.     Basalt,  coast  of  Ireland.  37610 

(2)  Dark  gray.    Diabase,  York,  Pennsylvania.  370*20 

(3)  Red.    Qrani  te  (color  due  to  red  feldspar),  Otter  Creak,  Modnt  Desert, 

Maine.  35923 

(4)  Pink,  green  spotted.    Granite  (color  due  to  pink  feldspar  and  green 

epidote),  Dedbani,  Massacbnsettsi  263^ 

(5)  Black.     Ainphibolite  (color  due  to   dark  hornblende),   Baltimore 

County,  Maryland.  26857 

(6)  Dark  green.    Serpentine,  Easton,  Pennsylvania.  70101) 

(7)  Yellow.     Serpentine,  Montvillo,  New  Jersey.  G9198 

IV.  Color  due  in  part  to  transparency  of  mineral  constituents,  principally 

feldspars : 
Dark  greenish  black.    Norite,  Keeseville,  New  York.  38744 

V.  Colors  dne  mainly  to  the  physical  condition  of  the  various  constituents  and  a  lack 

of  metallic  oxides  or  other  coloring  material. 

(1)  White.    Chalk.    England. 

(2)  White.    Crystalline  limestone,  Londoan  Coanty,  Virginia.  38568 

VI.  Change  in  colors  due  to  causes  above  enumerated. 

(1)  From  black  to  dull  red-brown  caused  by  oxidation  of  magnetite  and 

iron  rich  silicates.    Diabase.    Lewiston,  Maine.    Two  samples.       70661 

(2)  From  pure  white  to  dull  red,  caused  by  oxidation  of  ferrous  carbon- 

ates.   White  limestone.    Newbury,  Massachusetts.  73037 

(3)  From  dark  gray  to  buff',  caused  by  oxidation  ot  pyrito  and  iron  pro- 
toxide. 

(4)  From  pink  to  dirty  white,  caused  by  a  bleaching  ont  and  change  in 

the  physical  condition  of  the  feldspathic  constituent  (commence- 
ment of  kaolinization).   Granite.    Washington  County,  Maine.        25873 

(5)  From  reddish  brown  to  gray,  caused  by  a  removal  of  coloring  matter 

(iron  oxide)  by  decomposing  organic  matter.     Sandstone.    Mar- 
quette, Michigan.  70659 

Luster  as  a  property  of  rocks  does  not,  owing  to  their  complex  char- 
aeter,  possess  the  same  value,  as  a  characteristic,  as  among  minerals. 
Nevertheless,  as  there  are  certain  of  the  more  compact  and  homoge- 
neous varieties  which  possess  characteristic  lusters,  these  may  perhaps 
be  well  shown  here.    The  exhibit  is  arranged  as  follows : 

( 1 )  Vitreous  Inster Qnartzite ;  Obsidian. 

(2)  Greasy  luster Serpentine. 

(3)  Pearly  luster Steatite. 

(4)  Metallic  luster Hematite. 

(5)  Iridescent  luster Coal. 

(6)  Dull,  no  luster Chalk. 

The  fracture  or  manner  of  breaking  of  any  rock  is  dependent  more 
upon  structure  than  chemical  or  mineralogical  composition.  Many  fine, 
even-grained  crystalline  or  fragmental  rocks  break  with  a  smooth,  even 
surface  and  are  spoken  of  as  having  a  straight  or  even  fracture;  others, 
and  particularly  the  very  compact  fine-grained  varieties,  break  with 
shell-like  concave  and  convex  surfaces,  and  are  said  to  have  a  conchoi- 
dal fracture.  Still  others  have  splintery,  hackly,  shaly,  friable,  or  pul- 
verulent fractures.    These  characteristics,  being  of  value  in  determiu- 


524  REPORT   OF   NATIONAL   MUSEUM,  1890. 

ing  the  working  properties  of  the  stones,  are  dwelt  upon  more  fally  in 
the  hand-book  relating  to  the  collection  of  bailding  and  oinamental 
stones. 

(4)  Thk  kinds  of  kocks. 

In  the  present  transitional  state  of  our  knowledge  regarding  the 
chemical  and  raineralogical  composition  of  rocks,  their  structural  fea- 
tures, and  methods  of  origin,  no  scheme  of  classification  can  be  ndvauced 
that  will  prove  satisfactory  in  all  its  details.  The  older  systems  which 
were  made  to  answer  before  the  introduction  of  the  microscope  into  geo- 
logical science  are  now  found  to  be  founded  upon  what  were  in  part  false^ 
and  what  have  proven  to  be  wholly  inadequate  data.  This  is  especially 
true  in  regard  to  eruptive  rocks.  The  time  that  has  elapsed  since  this 
introduction  has  been  too  short  for  the  evolution  of  a  perfectly  satis- 
factory system ;  many  have  been  proposed,  but  all  have  been  found 
lacking  in  some  essential  particular.  To  enter  upon  a  discussion  of  the 
merits  and  demerits  of  the  various  schemes  would  obviously  be  out  of 
place  here,  and  the  student  is  referred  to  the  published  writings  of  Nau- 
maun,  Senft,  Von  Cotta,  liichtofen,  Vogelsang,  Zirkel,  Bosenbusch,  aud 
Geikie,  as  well  as  those  of  the  American  geologists  Dana*  and  Wads- 
worth.t  In  the  scheme  here  presented  the  Curator  has  aimed  to  simplify 
matters  as  much  as  possible,  and  has  not  hesitated  to  adopt  or  reject 
any  such  portions  of  systems  proposed  by  others  as  have  seemed  desir- 
able. 

All  the  rocks  forming  any  essential  part  of  the  earth's  crust  are  here 
grouped  under  four  main  heads,  the  distinctions  being  based  upon  their 
origin  and  structure.  Each  of  the  main  divisions  is  sigaiu  divided  into 
groups  or  families,  the  distinctions  being  based  mainly  upon  mineral 
and  chemical  composition,  structure,  and  mode  of  occurrence.  We 
thus  have : 

I.  Aqueous  roclcs. — Bocks  formed  mainly  through  the  agency  of 
water  as  (A)  chemical  precipitates  or  as  (B)  sedimentary  beds.  Having 
one  or  many  essential  constituents;  in  structure  laminated  or  bedded; 
crystalline,  colloidal  or  fragmental,  never  glassy. 

II.  ^olian  rocks. — Bocks  formed  from  wind-drifted  materials.  In 
structure  irregularly  bedded;  fragmental. 

III.  Metamorphic  rocks. — Bocks  changed  from  their  original  condi- 
tion through  dynamic  or  chemical  agencies,  aud  which  may  have  been 
in  part  of  aqxieous  and  in  part  of  igneous  origin.  Having  one  or  many 
essential  constituents.    In  structure  bedded,  schistose,  or  foliated. 

IV.  Igneous  rocks.  Eruptive. — Etocks  which  have  been  brought  np 
from  below  in  a  molten  condition,  and  which  owe  their  present  si nic- 
tural  peculiarities  to  variations  in  conditions  of  solidification  and  com- 


*  On  Botne  points  in  Lithology,  Am.  Jour.  Sci.,  vol.  xvi,  1878,  pp.  'S.\f»  and  431. 
t  On  the  classification  of  rocks.    BuU.  Mus.  Conip.  Zool.  Howard  CoUege,  No.  VS^  toI 
v.;  also  Lithological  Studies. 
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position.    Having  as  a  rule  two  or  more  essential  constituents.    In 
structure  massive,  crystalline,  felsitic  or  glassy,  or  in  certain  altered 
forms,  colloidal. 
The  following  shows  the  types  of  labels  used  in  this  collection  : 

HORNBLENDE-BIOTITE  GRANITE. 

Near  Salt  Lake. City,  Utah.  39»o9S. 

Gift  of  G.  K.  Gilbert,  1887. 

PERIDOTITE :  Dunite. 

Near  Webster,  Jackson  County,  North  Caro- 
lina. 39>i3i- 
Gift  of  W.  A.  H.  ScHREiBER,  1887. 

QUARTZITE  [Novaculite]. 

Leigh  River,  Victoria,  Australia.  28,321. 

Australian  Centennial  Commissioners,  1876. 

The  inclosinp:  a  name  in  brackets,  as  [Novaculite]  in  the  last  form, 
indicates  that  it  has  gone  out  of  use,  or  is  a  local  or  popular  name  of 
little  value  and  not  generally  accepted. 

I.— Aqueous  bocks. 

A.-^BOGKS  FORMED  AS  CHEMICAL  PRECIPITATES. 

This  comparatively  small  though  by  no  means  unimportant  group  of 
rocks  comprises  those  substances  which,  having  once  been  in  acondition 
of  vapor  or  aqueous  solution,  have  been  deposited  as  rock  masses  either 
by  cooling,  evaporation,  by  a  diminution  of  pressure,  or  by  direct  chem- 
ical precipitation.  It  also  includes  the  simpler  forms  of  those  produced 
by  chemical  changes  in  preexisting  rocks.  Water,  when  pure  or 
charged  with  more  or  less  acid  or  alkaline  material,  and  particularly 
when  acting  under  great  pressure,  is  an  almost  universal  solvent.  Thus 
heated  alkaline  waters  permeating  the  rocks  of  the  earth's  crust  at  great 
depths  below  the  surface  are  enabled  to  dissolve  from  them  various 
mineral  matters  with  which  they  come  in  contact.  On  coming  to  the 
surface  or  flowing  into  crevices  the  pressure  is  diminished  or  evapora- 
tion takes  place  and  the  water,  no  longer  able  to  carry  its  load,  deposits 
it  wholly  or  in  part  as  vein  material  or  asurface  coating.  In  other  cases 
alkaline  or  acid  water  bearing  mineral  matters  may  in  course  of  their 
percolations  be  brought  in  contact  with  neutralizing  solutions  and  these 
dissolved  materials  be  thus  deposited  by  direct  precipitation.  In  still 
other  instances  a  substance  wholly  or  in  part  volatile  may,  when  buried 
at  considerable  depths  below  the  surface*  be  subjected  to  such  temper- 
ature as  shall  cause  it  to  assume  a  gaseous  state  and  pass  upwards 
until  a  cooler  stratum  is  reached  where  it  is  again  deposited.  lu  these 
various  ways  were  formed  the  rocks  here  shown. 
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This  groap  can  uot,  however,  be  separated  by  any  sharp  lines  from 
that  which  is  to  follow,  inasmuch  as  many  rocks  are  not  the  prodact  of 
a  single  agency  acting  alone,  but  are  rather  the  result  of  two  or  more 
combined  processes.  This  is  especially  the  case  with  the  limestoDes. 
It  is  safe  to  assume  that  few  of  these  are  due  wholly  to  accumnlatioiis 
of  calcareous  organic  remains,  but  are  in  part,  at  least,  chemical  pre- 
cipitates, as  is  well  illustrated  by  the  oolitic  varieties. 

According  to  their  chemical  nature  the  group  is  divided  into  (1)  Ox- 
ides, (2)  Carbonates,  (3)  Silicates,  (4)  Sulphur,  Sulphides,  and  Sul- 
phates, (5)  Phosphates,  (6)  Chlorides,  and  (7)  the  Hydrocarbon  Com- 
pounds. 

(t)  Oxides. — Here  are  shown  those  rocks  consisting  essentially  of 
oxygen  combined  with  a  base,  though  usually  other  constituents  are 
present  as  Impurities. 

(a)  Eed  hematite.  Specular  iron  ore.  Iron  sesquioxide  Fe^  Oa^iron 
70  per  cent.,  oxygen  30  per  cent.  This  is  a  fibrous,  scaly,  or  massive 
rock  of  a  black,  brownish,  or  blood-red  color,  and  which  consists  essen- 
tially of  iron  oxide,  but  often  carries  more  or  less  clayey  and  siliceoas 
matter.  It  occurs  in  extensive  beds  among  the  older  formations  of  the 
earth's  crust  and  forms  a  valuable  ore  of  iron.  It  is  represented  in  the 
series  by  but  a  few  characteristic  specimens.  The  visitor  is  referred  to 
the  ore  collections  for  a  more  complete  series  of  these  and  of  the  limon- 
ites  which  follow. 

(b)  Limonite.  Brown  hematite.  Iron  sesquioxide  plus  water.  (Fej  0, 
+  aq.) :  An  earthy  or  compact  dark  brown,  black,  or  ocheroas-yelloir 
rock,  containing,  when  pure,  about  two-thirds  its  weight  of  pare  iron. 
It  occurs  in  beds,  veins,  and  concretioiiary  forms,  associated  with  rocks 
of  all  ages,  and  forms  a  valuabl  ore  of  iron.  (See  Fig.  1,  PK  cxxil) 
On  the  bottoms  of  lakes,  bogs,  and  marshes  it  oftens  forms  in  exten- 
sive deposits,  where  it  is  known  as  bog  iron  ore.  The  formation  of  these 
deposits,  as  described  by  Dr.  Hunt,*  is  as  follows :  Iron  is  widely  dif- 
fused in  rocks  of  all  ages,  chiefly  in  the  form  of  (1)  the  protoxide  which 
is  readily  soluble  in  waters  impregnated  with  carbonic  or  other  feeble 
acids,  or  (2)  the  peroxide  which  is  insoluble  in  the  same  liquids.  Water 
percolating  through  the  soils  becomes  impregnated  with  these  acids 
from  the  decomposing  organic  matter,  and  then  dissolves  the  iron  pro 
toxide  with  which  it  comes  in  contact.  On  coming  to  the  surface  and 
being  exposed  to  the  nir  as  in  a  stagnant  lake  or  marsh,  this  dissolved 
oxide  absorbs  more  oxygen,  becoming  converted  into  the  insolable  ses- 
quioxide and  floats  on  the  surface  as  an  oil-like  iridescent  scam.  Finally 
it  sinks  to  the  bottom,  where  it  gradually  becomes  aggregated  as  a 
massive  iron  ore.  This  same  ore  may  also  form  through  the  oxidation 
of  pyrite  or  beds  of  ferrous  carbonate.  At  the  Eatahdin  Iron  Works 
in  Piscataquis  County,  Maine,  the  pyrite  as  it  oxides  is  brought  to  the 
surface  by  water  and  deposited  as  a  coating  over  the  leaves  and  twigs 

*  Chemical  and  Geological  Essays. 
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Plate  CXXI. 


Fig.  1.  PisoUtic  limestone.    (Cat.  No.  35306,  U.  S.  N.  M.) 
Fro.  2.  Oolitic  limestone.  (Cat. No.  18708,  u.  S.N.  M.) 
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scattered  aboat,  forming  thus  beautiMly  perfect  casts  or  fossils,  as. 
shown  in  specimen  No.  35969. 

(c)  Pyrolusite,  psilomelane,  and^  wad :  These  are  names  given  to  the- 
anhydrous  and  more  or  less  hydrated*  forms  of  magauese  oxides,  andi 
which,  though  wide  in  their  distribution,  are  found  in  such  abundance*, 
as  to  constitute  rock  masses  in  comparati<ve*  rarity.  As  with  the  iroui 
oxides,  but  a  few  forms  are  exhibited  here,-aDd^ the  visitor  is  referred  tO; 
the  economic  section  for  a  more  completed^spfay.- 

{d)  Beauxite  (so  called  from  Beaux,  near  Aries,  France))  is-the  name* 
given  to  a  somewhat  indefinite  mixture  of  alumiaa  and  iron  oxides,  andi 
occurring  in  the  form  of  compact  concretionary  grains  of  a  dull  red,, 
brown  or  nearly  white  color.  The  origin  of  the  rock  is  at  present  some- 
what obscure,  but  it  is  considere<l  by  M.  Auge*  as  a  deposit  from  hot 
springs  and  geysers.  The  following  analyses  given*  by  this  authority; 
show  the  variations  in  composition : 

Per  cent.  Fer  ceat. . 

Ahimina 69.30  76.90: 

IroDoxides 22.90  0.10 

Titanium  oxide 3.40  4.00- 

Silica 0.30  2,20^ 

Water 14.10  15.80 

The  rock  is  at  present  represented  by  specimens  from  Thoronet,, 
France  (10739),  and  Floyd  County,  Georgia  (66576  and  66578). 

(e)  Silica :  Silica,  as  has  already  been  noted  under  the  head  of  rock- 
forming  minerals,  is  one  of  the  most  abundant  constituents  of  the 
earth's  crust.  In  its  various  forms,  which  are  sufiiciently  extensive  to> 
constitute  rock  masses,  it  is  always  of  chemical  origin ;  that  is,  results, 
by  deposition  from  solution,  by  precipitation,  or  evaporation,  as  noted' 
above.  Varietal  names  are  given  to  the  deposits,  dependent  upon  their 
structure,  method  of  formation,  color,  and  degree  of  purity.  Siliceous* 
Sinter,  or  "  Greyserite,"  is  the  name  given  to  the  nearly  white,  often  soft 
and  friable  hydrated  varieties  formed  on  the  evaporation  of  the  silice- 
ous waters  of  hot  springs  and  geysers,  or  through  the  eliminating  action^ 
of  algous  vegetation,  as  described  by  W.  H.  Weed.  The  specimens- 
from  Yellowstone  National  Park  (Nos.  12876,  12888,  17848,  18965,. 
28945,  28946, 28948, 28981, 28982, 35521, 36782,  72844,  72845,  and  72882).. 
Iceland  (2548),  and  New  Zealand  (70338,  70340,  and  70341),  are  charac^ 
teristic. 

Opal  and  semi-opal  are  also  hydrous  forms  of  silica  occurring  in  veins- 
and  pockets  in  a  variety  of  rocks.  These  varieties  are  shown  in  speci- 
mens from  the  Yellowstone  National  Park  (36150);  Buffalo  Peaks,  Col- 
orado (69185) ;  Bapides  Parish,  Louisiana  (38612) ;  Mexico  (37985),  and 
Hungary  (6963).  The  variety  known  as  wood  opal,  formed  by  the  silici- 
fication  of  wood,  is  shown  in  No.  37042  from  Wyoming,  and  in  the  two- 
pieces  from  the  Pliocene  beds  on  the  Madison  Biver,  Gallatin  County,, 
Montana  (38567). 

•  Bulletin  Geological  Society  of  France,  3d,  xvi,  1888,  No.  5,  p.  345. 
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Jasper  is  a  dall  or  bright  red  or  yellow  variety  of  silica  coiitaining 
alumina,  and  owing  its  color  to  iron  oxides.  Characteristic  forms  art 
shown  in  specimens  from  Colorado  and  Montana  (10374,  10397,  and 
38572). 

Chalcedony  is  a  translucent,  massive  variety  occurring  mainly  in 
cavities  in  older  rocks  where  it  has  been  deposited  by  infiltration.  The 
specimens  from  Montana  (38605)  and  Cuba  (36U6)  are  common  form& 
No.  70064  fi*om  Webster,  Jaekson  County,  North  Carolina,  is  a  cellular 
variety  formed  in  seams  in  duuite  rocks  during  the  decomposition  of 
tlie  olivine;  No.  36051  and  36140  are  somewhat  similar  varieties  frooi 
Sebastopol,  Georgia,  and  Jonarre,  France,  used  for  buhrstones  iu 
grinding  grain.  Specimens  35590  and  36010  from  Wyoming  and  Colo 
rado  are  silicified  woods  partaking  of  the  character  of  chalcedony  rather 
than  opal,  as  in  the  cases  above  mentioned. 

Flint  is  a  variety  of  chalcedony  formed  by  segregation  in  chalky  lime- 
stones, and  composed  in  part  of  the  broken  and  partially  dissolved 
spicules  of  sponges  and  the  remains  of  infusoria.  Chert  is  an  iiupare 
flint  containing  frequently  fossiF  nummulitic  remains  (26581),  and  with 
sometimes  an  oolitic  structure;  oolitic  varieties,  such  as  that  from  C«d* 
tie  County,  Pennsylvania  (70606)  are  not  common.  The  variety  fllDt 
is  shown  by  a  characteristic  sample  from  the  English  chalk  beds 
(36012).  The  cherts  are  illustrated  by  specimens  from  Kansas  (26581); 
Missouri  (17598);  Texas  (70429);  Nevada  (21762),  and  PennsylvMia 
(70127). 

The  name  novaculite  is  frequently  given  to  very  fine  grained  aiid 
compact  quartz  rocks,  such  as  are  suitable  for  hones*  As  commoDiy 
used  the  name  is  made  to  include  rocks  of  widely  different  origin,  some 
of  which  are  evidently  chemical  precipitates,  while  others  are  indurated 
clastic  or  schistose  rocks.  Here  are  placed  the  well  known  "noraca- 
lites  "  of  Arkansas,  which  are  considered  by  authorities  to  be  altered 
cherts  (specimens  4307,  27833,  and  39109). 

Quartz  is  a  massive  form  of  crystalline  silica  occurring  in  veins,  dis- 
seminated granules,  and  pockets  in  rocks  of  all  kinds  and  all  ages.  It 
is  often  colored  pink  or  reddish  by  iron  oxides.  Many  other  varieties 
of  silica  occur,  but  are  not  sufiiciently  abundant  to  constitute  rock 
masses,  and  are  to  be  found  in  the  collection  of  the  mineral  departmeot. 
It  is  represented  here  by  specimens  from  Auburn,  Maine  (37613) ;  Bed- 
ford, New  York  (36058);  Lake  Superior,  Michigan  (4260);  Sawatch 
Mountains,  Colorado  (35896);  Godhaven,  Greenland  (34947);  Brazil 
(4092),  and  Freiberg,  Saxony  (3836). 

Lydian  stone  is  an  exceedingly  hard  impure  quartz  rock  of  a  black 
color  and  splintery  fracture.  It  was  formerly  much  used  iu  testing  the 
purity  of  precious  metals.    (Specimen 3820  from  Frankenberg,  Saxony.) 

(2)  Carbonates. — Water  carrying  amall  amgunts  of  carbonic  acid 
readily  dissolves  the  calcium  carbouate  of  rocks  with  which  it  comes 
iu  contact,  taking  it  up  in  the  form  of  bicarbonate ;  on  evaporation  this 
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is  again  deposited  as  carbonato.  lu  this  way  are  formed  numerous  and 
at  times  extensive  deposits^  t«>  which  are  given  varietal  names  depend- 
ent upon  their  structure  and  the  special  conditions  under  which  they 
originated.  Gale  sinter  or  tufa  is  a  loose  friable  deposit  made  by 
springs  and  streams  either  by  evaporation  or  through  intervention  of 
algous  vegetation.*  Such  are  often  beautifully  arborescent  and  of  a 
snow-white  color,  as  seen  in  specimens  12882, 72871,  and  72876,  from  the 
Mammoth  Hot  Springs  of  the  Yellowstone  National  Park.  Somewhat 
similar  deposit-s  are  shown  from  springs  in  Virginia  (35759) ;  California 
(29637) ;  Mexico  (37787),  and  New  Zealand  (70335).  Others,  like  those 
from  Niagara  Falls,  New  York,  and  Soda  Springs,  Idaho  (36107,  39136), 
were  formed  by  the  deposition  of  the  lime  on  leaves  and  twigs,  form- 
ing beautifully  perfect  casts  of  these  objects. 

Tufa  deposits  of  peculiar  imitative  shapes  have  been  described  by 
Mr.  I.  O.  Enssell  of  the  U.  S.  Geological  Survey,  as  formed  by  the  evap- 
oration of  the  waters  of  Pyramid  Lake,  Nevada  (35260).  See,  also,  col- 
lection from  Lake  Lahanton,  Nevada,  in  floor  upright  case).  Oolitic 
and  pisolitic  limestones  are  so  called  on  account  of  their  rounded  fish- 
egg-like  structure,  the  word  oolite  being  from  the  Greek  word  woy,  an 
egg.  (See  PI.  oxxi.)  These  are  in  part  chemical  and  in  part  mechanical 
deposits.  The  water  in  the 
lakes  and  seas  in  which  they 
wei^  formed  became  so  satu- 
rated that  the  lime  was  depos- 
ited in  concentric  coatings  about 
the  grains  of  calcareous  sand  on 
the  bottom,  and  finally  the  little 
granules  thus  formed  became 
cemented  into  firm  rock  by  the 
further  deposition  of  lime  in  the 
interstices.  This  structure  will 
be  best  understood  by  reference 
to  Fig.  91.  Samples  are  shown 
such  as  are  now  forming  in  Pyr- 
amid Lake,  Nevada  (No.  35378)  ; 
Cache  Valley,  Utah  (36305  and 
and  35306);  Great  Salt  Lake, 
Utah  (35379),  and  Key  West, 
Florida  (18708),  and  from  other  geological  formations  of  America  and 
Europe  (Nos.  36115  and  36960).  Only  those  which  are  largely  chem- 
ical are  here  shown  ;  others  are  to  be  found  in  the  group  of  stratified 
rocks. 

Travertine  is  a  compact  and  usually  crystalline  deposit  formed,  like 
the  tufas,  by  waters  of  springs  and  streams.    The  travertines  are  often 

*  See  Mr.  Weed's  paper  on  the  Formation  of  Travertine  and  Siliceous  Sinter,  Annual 
Report  United  States  Geological  Survey  for  IdaT-'BS. 

H.  Mis.  139,  pt.  3 34 
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beantifiilly  veined  and  colored  by  metallic  oxides  and  form  some  of  the 
finest  marbles  (Specimen  30071  from  Mexico;  3S445  from  SuisinCity, 
California;  37269, Idabo;  and 388Ll,Tivoli, Borne, Italy.  See. also, col- 
lection of  building  and  ornamental  stones). 

Stalactite  and  stalagmite  are  the  names  given  to  the  deposits  formed 
from  the  roofs  and  on  the  floors  of  caves ;  shown  by  8i>ecimeD8  from 
the  rock  of  Gibralter  (36769  and  38444)  and  from  the  Laray  Caves  in 
Virginia  (35549).    See  also  floor  upright  case  on  north  side  of  ball. 

Magnesite,  a  carbonate  of  magnesia,  occnrs  frequently  as  a  secondary 
mineral  in  the  form  of  veins  in  serpentinous  rocks  (specimens  70158 
from  Lancaster  County,  Penn  sylvania ;  70678,  Wells  Island,  New  York; 
and  28464,  Victoria,  Australia). 

lihodochrosite,  a  carbonate  of  manganese,  sometimes  occurs  in  rock 
masses,  but  is  found  most  commonly  in  the  form  of  veins  associated 
with  ores  of  silver,  lead,  or  copper  (specimen  26745  from  Walkerville, 
Montana).    Another  carbonate,   less  common  than  that  of  lime,  bat 
which  sometimes  occurs  in  such  quantities  as  to  constitute  true  roclL 
masses,  is  siderite,  or  carbonate  of  iron.    A  common  form  of  this  is  dull 
brownish  or  nearly  black  in  color,  very  compact  and  impure,  containing 
varying  amounts  of  calcareous,  clayey  and  organic  matter.    In  tiiis  con 
dition  it  is  found  in  stratified  beds  and  in  the  shape  of  rounded  and 
oval  nodules,  or  concretions,  which  are  called  "clay-ironstoue  "  nodules, 
"septaria," and  "  sphaerosiderite"  (specimen  12840  from  Wakonda,  Kan- 
sas ;  see,  also,  Fig.  2,  PI.  cxxii).    These  septarian  nodules  are  often 
beautifully  veined  with  calcite  (see  concretion  collection).    Other  forms 
of  siderite,  like  those  from  Connecticut  (36105)  and  Saxony  (3810  and 
39073),  are  massive,  coarsely  crystalline,  and  of  a  nearly  white  or  yel- 
lowish color,  becoming  brownish  on  exposure.    Pure    siderite  yields 
about  48  per  cent,  metallic  iron,  and  is  a  valuable  ore.    As  with  ttie 
other  ores  of  iron,  but  a  few  characteristic  specimens  are  here  exhibited, 
and  the  visitor  is  referred,  as  before,  to  the  ore  series  for  a  more  complete 
display. 

(3)  SiLiOATES. — Silica  (oxide  of  silicon)  combined  with  magnesia  and 
water  gives  rise  to  an  interesting  group  of  serpentinous  and  talcose 
substances,  which  are  often  sufficiently  abundant  to  constitute  ix>ck 
masses.  Pure  serpentine  consists  of  about  equal  parts  of  silica  and  mag 
nesia,  with  from  12  to  13  per  cent,  of  water.  It  is  a  compact,  amorphous 
or  colloidal  rock,  soft  enough  to  be  cut  with  a  knife,  of  a  slight  greasy 
feeling  and  luster,  and  of  a  color  varying  from  dull  greenish  and  al- 
most black,  through  all  shades  of  yellow,  brownish,  aud  red.  It  also 
occurs  in  fibrous  and  silky  forms,  filling  narrow  veins  in  the  massive 
rocks,  and  is  known  as  amianthus,  or  chrysolite.  These  fibers,  when 
sufficiently  long,  are  used  for  the  manufacture  of  fireproof  material,  and 
tbe  mineral  is  commercially  confounded  with  asbestus,  a  fibrous  variety 
of  hornblende  (specimen  37645  from  Canada).  It  is  very  doubtful  if 
serpentine  is  ever  an  original  rock,  but  is  always  derived  from  the  altera- 
tiou  of  otber  m^  l^S9  stable  magoeeii^u  minerals.    Hero  are  ei^bibit^ 


Report  of  National  Muwum.  1890.-Merrill. 


PLATE  cxxn. 


Fia.l.  BotO'oidBl  hematite.   ^^^^-^^^^^^^^^^^ 
Fig.  2.  Clay-iron  stone  septanan  nodule.    (Cat.  >o.  i^:^ 


HANDBOOK  FOR  THE  DEPARTMENT  OP  GEOLOGY.     531 

only  those  which  have  originated  by  a  series  of  chemical  chauges  known 
as  metasomatosis,  a  process  of  indefinite  substitution  and  replacement, 
in  simple  mineral  aggregates  occurring  associated  with  the  older  meta- 
morphic  rocks.  Such  are  the  serpentines  derived  from  nonaluminous 
pyroxenes,  like  those  of  Montville,  New  Jersey  (39038),  and  Moriah, 
New  York  (70084),  and  those  from  Easton,  Pennsylvania,  derived  from 
a  massive  tremolite  rock  (70109). 

Several  varieties  of  serpentine  are  popularly  recognized.  Precious 
or  noble  serpentine  is  simply  a  very  pure  compact  variety  of  a  deep  oil- 
yellow  or  green  color  (39038).  Amianthuft^  ov  chrysolite^  as  noted  above, 
is  the  name  given  to  the  fibrous  variety (37645).  WilUamsite  is  a  deep 
bright  green,  translucent,  and  somewhat  scaly  granular  variety,  occur- 
ing  associated  with  the  chrome  iron  deposits  in  Fulton  Township,  Lan- 
caster County,  Pennsylvania  (30041).  Deiveylite  is  a  hard,  translucent 
variety  occurring  in  veins  in  altered  dunite  beds.  Bowenite  is  a  pale 
green  variety  forming  veins  in  limestone  at  Smitbfield,  Bhode  Island 
(36763).  Picrolite^  Maimolitey  and  Retinolitey  are  varieties  of  minor  im- 
])ortance,  and  may  be  found  in  the  mineral  collections.  Serpentine 
alone,  or  associated  with  calcite  and  dolomite,  forms  a  beautiful  marble, 
to  which  the  names  verdautique,  ophite,  and  ophiolite  are  given.  (See 
Building  and  Ornamental  stones.)  The  name  serpentine  is  from  the 
Latin  serpentinusy  a  serpent,  in  allusion  to  its  green  color  and  often  mot- 
tled appearance.  The  so-called  ^'  Eozoon  Canadense,"  a  supposed  fos- 
sil rhizopod,  is  a  mixture  of  serpentine  and  calcite  or  dolomite  (speci- 
men 70434  from  Cote  St.  Pierre,  Canada).  Those  serpentines  which 
were  derived  from  basic  eruptives  or  complex  metamorphic  rocks  are 
exhibited  with  those  rocks  with  which,  in  their  unaltered  state,  they 
would  naturally  be  g?ouped. 

The  mineral  steatite  or  talc,  when  pure,  dififers  from  serpentine  in 
containing  63.5  per  cent,  of  silica  to  31.7  percent,  magnesia  and  4.8  per 
cent,  of  water.  Its  common  form  is  that  of  white  or  greenish  inelastic 
scales,  forming  an  essential  constituent  of  the  talcose  schists.  As  is 
the  case  with  serpentine  it  sometimes  results  from  the  alteration  of 
eruptive  magnesian  rocks  such  as  the  pyroxenites. 

Here  are  exhibited  but  a  few  forms  occurring  in  veins  or  masses 
indicative  of  an  origin  by  chemical  deposition.  Specimen  39088  is 
a  compact  variety  occurring  in  the  form  of  veins  in  the  limestones 
of  Thomaston  and  Kockland,  Maine.  Nos.  36135  and  27654  are  schis- 
tose forms  from  New  York  and  North  Carolina.  Bensselaerite  is  a  re- 
lated variety  from  St.  Lawrence  County,  New  York  (specimen  36117). 
Pyrophyllite  or  agalmatolite  is  a  hydrous  silicate  of  alumina,  somewhat 
harder  than  talc,  and  extensively  used  in  making  slate  pencils  and 
small  images  (specimen  37812  from  Mexico  and  27562  from  Japan). 

Kaolin,  also  a  hydrous  silicate  of  alumina,  is  a  chemical  product  in 
that  it  is  a  residue  left  by  the  chemical  decomposition  of  the  feldspars. 
Ibede  inioeralS;  a^  e^piaiaed  elaewbere,  coo^ist  of  dilicates  of  alumiua, 
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lime,  and  magnesia  with  more  or  less  of  the  alkalies,  potasb,  and  soda, 
and  iron  oxides.  lu  the  process  of  decomposition  these  soluble  por- 
tions are  leached  out  leaving  the  less  soluble  silicate,  or  kaolin,  behind 
in  a  condition  of  more  or  less  purity.  The  mineral  is  of  great  value 
for  fictile  purposes,  and  a  larger  nnmber  of  localities  are  represented 
in  the  economic  series  in  the  southwest  court.  Other  and  more  im- 
pure varieties  in  the  form  of  clay  are  to  be  found  with  the  fiagmenUl 
rocks.  But  a  few  samples  from  North  and  South  Carolina  (39028 
and  70172)  and  the  Yellowstone  National  Park  are  here  shown.  That 
from  the  Yellowstone  is  thrown  up  in  the  form  of  a  thick  mad  by 
hot  springs  (specimen  12879). 

(4)  Sulphur,  sulphides,  and  sulphates.— The  mineral  sulphur 
sometimes  occurs  in  nature  in  such  masses  as  to  be  fairly  entitled  to 
consideration  as  a  rock.  Its  mode  of  occurrence  has  been  already  de- 
scribed under  the  head  of  chemical  elements  constituting  rocks.  lu 
combination  with  iron,  copper,  lead,  zinc,  and  other  metals  formiug 
sulphides,  it  is  an  important  rock  constituent,  and  often  occurs  in  bed8 
or  veins  of  such  dimensions  as  to  constitute  a  valuable  ore.  In  combi- 
nation with  oxygen  and  the  metals  it  forms  sulphates.  Gypsum,  the 
hydrous  sulphate  of  calcium,  is  a  soft,  white,  yellowish,  or  pink  rock,  re- 
sulting mainly  as  a  chemical  deposit  from  the  evnporation  of  sea  water, 
although,  as  stated  by  Geikie  (see  p.  121),  it  may  originate  through  the 
decomposition  of  sulphides  and  the  action  of  the  resultant  sulphuric 
acid  npon  limestone;  through  the  mutual  decomposition  of  the  carbou- 
ate  of  lime  and  sulphates  of  iron,  copper,  etc.;  through  the  hydration 
of  anhydrate,  or  through  the  action  of  sulphurous  vapors  and  solutions 
from  volcanoes  acting  upon  the  rocks  with  which  they  come  in  contact. 
It  occurs  in  beds  belonging  to  various  geological  horizons,  and  is  usually 
associated  with  clay,  rock  salt,  and  anhydrate. 

Alabaster  is  a  fine  white  variety  of  gypsum  used  in  smaller  works  of 
art.    (Specimens  36S72  and  38817.) 

Anhydrite  is  an  anhydrous  variety  of  calcium  sulphate,  somewhat 
less  common  than  gypsum.  Barite  or  '^  Heavy  Spar,"  the  sulphate  of 
barium,  also  occurs  in  nature,  but  less  abundantly  than  the  calcium 
sulphates. 

The  following  localities  and  varieties  are  represented: 

Sulphnr : 

Tehama  County,   California,   30118;   Rabbit  Hole  Sulphur  Mines,   Hamboldt 
County,  Nevada,  35511  and  35512;  Cove  Creek,  Utah,  35513  (7  BpecimeDs); 
Hell  Roaring  Mountain,  Yellowstouo  National  Park  (72877);  Murcia  Prov- 
ince, Spain,  4246 ;  Volcano  tff  Popocatepetl,  Mexico,  64773. 
Sulphides: 

Snlphide  of  iron.     Deer  Isle,  Maine,  36021. 

Sulphide  of  zinc.    Deer  Isle,  Maine,  36016;   Madison  County,  New   Hampshire, 
70094  ;  Joplin,  Missouri,  65262. 

Sulphides  of  copper  and  iron.     Gilpin  County,  Colorado,  15983 ;  Ascension  Island, 
72950. 

Sulphide  of  lead.    Miosonri,  39072 ;  Brittany  6825. 
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The  salphides  althoagh  of  minor  importance  as  rock  masses  are  of 
the  very  greatest  importance  as  ores,  in  which  collections  the  visitor 
will  find  a  very  fnll  series. 

Solphates: 

Anhydrite.    Isere,  France,  38197;  Boiaset,  France,  (with  gypanm)  38214 ;  Vol- 
pino,  Bergamo,  Italy,  367:»  ;  La  Graz,  Mt.  Blanc,  36114  ;  Nova  Scotia,  36102. 
Oypsam : 

Grand  Rapids,  Michigan,  35590 ;  North  Ogdon  CalkOD,  Colorado,  36771 ;  Windsor, 
Nova  Scotia,  13690  and  :i7624;  State  of  Pueblo,  Mexico  (Satin  Spar),  37815; 
Argentine  Repablic,  35531 ;  Galica,  Austria,  ^)8817. 
Barite  or  sulphate  of  barium.    Vangueray,  France,  38198.    Alnnite,  or  sulphate  of 
aluminum  and  potash.    Hungary,  360^4. 

(5)  Phosphates.— The  mineral  apatite,  a  phosphate  of  lime  as  already 
noted  is  a  common  accessory  in  the  form  of  small  crystals  in  crystalline 
rocks  of  all  ages.  It  also  sometimes  occurs  in  the  form  of  crystalline 
granular  aggregates  constituting  true  rock  masses  associated  mainly 
with  the  older  rocks  of  the  earth's  crust.  It  is  therefore  given  a  limited 
space  here.  The  following  localities  are  represented :  Apatite  mines  of 
Bamle,  Norway,  18873;  Burgess,  Ontario,  Canada,  36128;  France, 
38143.    (See  also  mineral  fertilizers  in  economic  series.) 

(6)  Chlorides. — Sodium  chloride,  or  common  salt  is  one  of  the  most 
common  constituents  of  the  earth's  crust.  From  an  economic  stand- 
point it  is  also  a  most  important  constituent.  It  occurs  in  greater  or 
less  abundance  in  all  natural  waters,  and  as  a  product  of  evapora- 
tion of  ancient  seas  and  lakes  it  occurs  in  beds  of  varying  extent  and 
thickness  among  rocks  of  all  ages  wherever  suitable  circumstances  have 
existed  for  their  formation  and  preservation.  Salt  beds  from  upwards 
of  a  few  inches  to  30  feet  in  thickness  occur  in  New  York  State  and 
Canada,  while  others  abound  in  Pennsylvania,  Virginia,  Ohio,  Michi- 
gan, and  Louisiana.  There  are  also  numerous  surface  deposits  of  great 
extent  in  the  arid  regions  of  the  West.  The  chlorides  are  here  illus- 
trated only  by  specimens  from  Lincoln  County,  Nevada  (15501) ;  New 
Iberia,  Louisiana  (38461). 

(7)  The  hydhogabbon  compounds.— Here  are  brought  together  a 
small  series  of  rocks  consisting  as  do  the  mineral  coals  of  carbon  in 
combination  with  hydrogen  and  sometimes  oxygen,  and  which  are  re- 
garded as  products  of  distillation  or  chemical  alteration  of  buried 
organic  matter,  both  plant  and  animal.  Many  compounds  of  the  series 
are  of  a  gaseous  nature  (natural  gas,  etc.,)  and  hence  not  applicable  for 
exhibition  purposes.  Several  members  of  this  group  are  of  great  im- 
portance from  an  economic  standpoint  and  a  more  complete  display  is 
given  in  the  room  devoted  to  economic  geology  (southwest  court). 

Petroleum  is  a  mixture  of  natural  hydrocarbons,  liquid  at  ordinary 
temperatures  and  with  a  specific  gravity  somewhat  less  than  that  of 
'water.  In  color  it  varies  from  nearly  colorless  through  greenish  to 
black.    (See  color  series  in  southwest  court)    But  two  samples  are  here 
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exhibited,  one  (59867)  from  Washington,  Pennsylvania,  and  tbe  second 
(59853)  froai  Anrelius,  Ohio.» 

The  name  x)araffine  is  given  to  a  waxdike  hydrocarbon  obtained  by 
a  process  of  distillation  from  petroleum,  and  occurring  sparingly  na- 
tive. 

Ozokerite  is  also  a  wax-like  hydrocarbon  compound  occurring  spar- 
ingly in  seams  in  rocks  and  sometimes  associated  with  beds  of  coal  or 
other  bituminous  products.  It  is  used  mainly  as  a  substitute  for  bees- 
wax and  as  an  insulator.  But  two  localities  are  here  represented. 
Utah  (So.  67265}  and  Oalicia,  A^ustria  (No.  12908).  Asphaltam  or  bi- 
tumen is  an  amorphous  mixture  of  hydrocarbons,  derived  presumably 
from  decomposing  organic  matter,  but  belonging  to  rocks  of  nopartica 
lar  geological  horizon.  It  has  been  found  in  gneissic  rocks  in  Sweden. 
Specimen  No.  27832  is  from  the  Niagara  limestones  underlying  Gbicago, 
Illinois.  No.  10678  is  from  the  so-called  Pitch  Lake  on  the  island  of 
Trinidad,  No.  66590  from  Cuba,  and  No.  59345  from  Scotland. 

Albertite  and  grahamite  are  names  given  to  closely  related,  coal- 
like, hydrocarbons  occurring  in  pockets  and  veins,  and  which  are  sup 
posed  to  have  originated  by  the  distillation  of  carbonaceous  matter  Id 
the  underlying  shales.  (Specimens  Nos.  36138  and  59924  from  Nova 
Scotia  and  West  Virginia.) 

Amber  and  gum  copal  are  vegetable  resins  altered  by  fossilizatioD. 
They  are  used  for  jewelry  (see  gem  collection  southwest  range)  and  in 
the  manufacture  of  varnishes. 

B.— ROCKS  FOBMED    AS    SEDIMENTARY  DEPOSITS  AND    FRAGMENTAL 

IN  STRUCTURE. 

The  rocks  of  this  group  differ  from  those  just  described  in  that  tbey 
are  composed  mainly  of  fragmental  materials  derived  from  the  break- 
ing down  of  older  rocks,  or  are  but  the  more  or  less  consolidated  ac- 
cumulations of  organic  and  inorganic  debris  from  plant  and  animal  life. 
The  group  shows  transitional  forms  into  the  last  as  will  be  illustrated 
by  certain  of  the  limestones  and  the  quartzites.  They  are  water  d^ 
posits,  and  as  a  rule  are  eminently  stratified  or  bedded,  although  tliis 
structure  is  not  always  apparent  in  the  hand  specimen  owing  to  its 
small  size. 

This  great  group  of  nonmetamorphic  sedimentary  rocks  is  one  of  the 
most  important  in  geological  science,  since  it  is  b}'  means  of  the  still 
unchanged  organic  forms  (fossils)  they  contain  that  the  paleontologist 
has  been  enabled  to  fltudy  the  past  history  of  the  globe,  to  discover  the 
multitudinous  changes  which  have  taken  place  in  the  climate,  charaC' 

*  Under  the  title  of  *'  The  Trenton  Limestones  as  a  soarce  of  petrolenm  and  nat- 
nral  gas  in  Ohio  and  Indiana''  (Ann.  Rep.  U.  S.  Geol.  Survey,  18QG-87,  partii,  pp 
483-662),  Prof.  Edward  Orton  gives  a  most  instractive  summary  of  our  knowled.^eos 
these  subjects,  and  to  this  paper  those  desiring  further  information  are  referred. 
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ter  of  life  on  land  and  sea,  and  the  changes  in  the  surface  of  the  land 
itself  from  the  earliest  time  down  to  the  most  recent.  (See  Geikie,  pp. 
158-176.) 

As  will  be  re^lily  comprehended  when  we  consider  from  what  a  multi- 
tnde  of  materials  the  fragmental  rocks  have  been  derived,  the  amount 
of  assorting,  admixture  with  other  substances,  solution,  and  transpor- 
tation by  streams  these  materials  have  undergone,  they  can  not  be 
classified  by  any  hard  and  fast  lines,  bnt  one  variety  may  grade  into 
another,  both  in  texture  and  structure  as  well  as  chemical  composition, 
almost  indefinitely.  Indeed  many  of  them  can  scarcely  be  considered 
as  more  than  indurated  mud,  and  only  very  general  names  can  be  given 
them. 

Accordingly  as  these  rocks  consist  of  mechanically  foirmed  inorganic 
particles  of  varying  composition  and  texture,  or  of  the  more  or  less 
fragmental  debris  from  plant  and  animal  life,  they  are  here  divided  into 
two  main  groups,  each  of  w^hich  is  subdivided  as  below : 

(A)  Bocks  formed  by  mechanical  agencies  and  mainly  of  inorganic 
materials. 

1.  The  arenticeous  group — Psammites, — Sand,  gravel,  sandstone,  con- 
glomerate, and  breccia. 

2.  The  argillaceous  group — PelUes. — Kaolin,  clay,  wacke,  shale,  clayey 
marly  argillite. 

3.  Tfie  calcareous  group. — Arenaceous  and  brecciated  limestones.  The 
rocks  of  this  group  are  often  in  part  organic  and  in  part  chemical  de- 
posits. Only  those  are  placed  here  in  which  the  fragmental  nature  is 
the  most  pronounced  characteristic. 

4.  The  volcanic  group. — ^Fragmental  rocks  composed  mainly  of  ejected 
volcanic  material.  Tufifs,  lapilli,  sand  and  ashes,  pumice  dust,  trass, 
peperino,  pozzulano,  etc. 

5.  The  ferruginous  group, — Fragmental  iron  ores,  hematites,  limon- 
ites,  etc. 

(B)  Bocks  formed  largely  or  only  in  part  by  mechanical  agencies 
and  composed  mainly  of  the  debris  from  plant  and  animal  life.  Organ- 
agenous. 

1.  The  siliceous  group. — Infusorial  earth. 

2.  The  calcareous  group. — Fossiliferous  and  oolitic  limestone,  marl, 
shell  sand,  shell  rock. 

3.  The  carbonaceous  group.—Peatj  lignite,  coals,  bitumen,  oil  shale,  etc. 

4.  The  phosphatic  group. — Phosphatic  sandstone,  guano,  coprolite 
nodules. 

A. — KOCKS  COMPOSED  MAINLY   OF  INOKGANIC   MATERIALS. 

1.  Tkfi  arenaceous  group — Psammites. — Arenaceous  from  the  Latin 
arenaceuSy  sandy  or  sand-like.  Psammite  from  the  Greek  Wapi^iTrjs 
sandy. 

These  rocks  are  composed  mainly  of  the  siliceous  materials  derived 
from  the  disintegration  of  older  crystalline  rocks  and  which  have  been 
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rearranged  in  beds  of  varying  thickness  through  the  mechanical  agency 
of  water.  They  are,  in  short,  consolidated  beds  of  sand  and  gravel. 
In  composition  and  texture  they  vary  almost  indefinite!}'.  Many  of 
them  having  suft'ercd  little  during  the  process  of  disintegration  and 
transportation,  are  composed  of  essentially  the  same  materials  as  the 
rocks  from  which  they  were  derived.  This  is  the  case  with  the  arkose 
shown  in  specimens  39052  and  38135  from  Rhode  Island  and  France, 
and  the  red  Triassic  sandstone  shown  in  specimen  No.  70067  from 
Colorado.  All  of  these  were  derived  from  granitic  rocks  and  like  them 
consist  of  quartz,  feldspar,  and  mica.  Others,  in  which  the  fragmental 
materials  suffered  more  prior  to  their  final  consolidation,  have  had  tbe 

softer  and  more  soluble  min- 
erals removed,  leaving  the  sand 
composed  mainly  of  the  bard, 
almost  indestructible  mineral 
quartz. 

In  structure  the  sandstones 
also  vary  greatly,  in  some  the 
grains  being  rounded,  while  iu 
others  they  are  sharply  angular. 
Fig.  92  shows  the  microscopic 
structure  of  a  bro^*n  Triapsic 
sandstone  from  Portland,  Con- 
necticut. 

The  material  by  which  the  in- 
dividual grains  of  a  sandstone 
are  bound  together  is  as  a  rule 
of  a  calcareous,  ferruginous  or 
siliceous  nature ;  sometimes  ar- 
gillaceous. The  substance  bas 
been  deposited  between  the  granules  by  percolating  water  and  forms  a 
natural  cement.  It  frequently  happens  that  the  siliceous  cement  is 
deposited  about  the  rounded  grains  of  quartz  in  the  form  of  a  new 
crystalline  growth  converting  the  stone  into  quartzite;  such  are  bere 
classed  with  the  crysttiline  rocks.    (See  p.  549.) 

The  colors  of  sandstone  are  dependent  upon  a  variety  of  circum- 
stances. The  red,  brown,  and  yellowish  colors  are  due  to  iron  oxides 
in  the  cementing  constituent.  In  very  light  gray  varieties  the  color  is 
that  of  the  minerals  themselves  composing  the  stone.  Some  of  the  dark 
colors  are  due  to  carbonaceous  matter ;  others  to  iron  protoxide  car- 
bonates or  clayey  matter.    (See  color  series.) 

Many  varieties  of  sandstone  are  popularly  recognized.  Calcareous, 
ferruginous,  siliceous,  or  argillaceous  sandstones  are  those  in  which  tbe 
cementing  materials  are  of  a  calcareous,  ferruginous,  siliceous,  or  argil- 
laceous nature.  The  name  arkose  is  given  to  a  coarse  feldspatliic  sand- 
stone derived  frome  granitic  rocks.  (Specimens  No.  38135  from  France 
^nd  39052  from  Rho<le  Island.) 


FiR.  92. 

MlCRO-BTKUCTUUB  OF  SaXDBTONE. 
( Purtland.  ConnerticuL. ) 
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Conglomerate  or  puddiiigstone  is  merely  a  coarse  sandstone ;  it  differs 
from  sandstone  only  as  gravel  differs  from  sand.  (See  specimens  25647 
and  38190,  which  are  but  loosely  consolidated  gravels ;  also  38512,  from 
Nantasket,  Massachusetts.)  The  beautiful  sample  No.  70645  from  Dev- 
onshire (t),  England,  is  composed  of  rounded  pebbles  of  jasper  cemented 
by  siliceous  matter.  In  No.  28744,  from  near  Point  of  Bocks,  Maryland, 
is  shown  a  Triassic  conglomerate  composed  of  both  calcareous  and 
siliceous  pebbles,  some  of  which  are  angular  and  some  rounded,  the 
rock  thus  presenting  a  form  intermediate  between  conglomerates  and 
the  breccias.  Sample  No.  72705,  from  the  Siskiyou  Mountains,  is  per- 
haps rather  a  pebbly  sandstone  than  a  true  conglomerate,  being  com- 
posed of  large  rounded  pebbles  in  a  liner  errained  or  sandstone  matrix. 

Specimens  73080  and  73081,  from  Gallatin  County,  Montana,  will  illus- 
trate the  fragmentiil  nature  and  origin  of  these  rocks.  Such  were 
formed  near  the  shore  line  of  a  now  extinct  lake,  and  show  the  irregu- 
lar admixture  of  fine  sand  and  rounded  i>ebbles  of  quartz,  feldspar, 
and  other  minerals,  such  as  may  not  infrequently  be  seen  on  the  mar- 
gins of  lakes  and  rivers  of  the  present  day. 

Greywacke  or  Grauwacke  is  an  old  German  name  for  brecciated 
fragmental  rocks  made  up  of  argillaceous  particles  (Specimen  No. 
38156).  The  name  is  now  little  used.  Other  names,  as  flagstone,  brown- 
stone,  and  freestone,  are  applied  to  such  of  these  rocks  as  are  used 
for  economic  purposes,  but  which  need  not  be  referred  to  here.  Shale 
is  a  somewhat  loosely  defined  term,  indicating  structural  rather  than 
chemical  or  mineralogical  peculiarities.  The  word  is  perhaps  best  used 
in  its  adjective  sense,  as  a  shaley  sandstone  or  limestone.  By  many 
authors  it  is  used  with  reference  more  particularly  to  thinly  stratified 
or  laminated  clayey  rocks  (Specimen  No.  3G040).  Itacolumite  or  flexi- 
ble sandstone  is  a  feldspathic  quartzite  from  which  the  interstitial  feld- 
spathic  portions  have  been  removed  by  decomposition  leaving  the  in- 
terlocking quartz  grains  with  a  small  amount  of  play  between  them. 
The  rock  is  in  no  sense  elastic  but  merely  loose  jointed  (Specimen  No. 
11051).    (See  also  larger  samples  in  special  exhibit.) 

Breccia  is  a  fragmental  rock  differing  from  conglomerate  in  that  the 
individual  particles,  having  suffered  but  little  attrition,  are  sharply  an- 
gular instead  of  rounded.  Specimen  No.  37024,  from  the  Yellowstone 
National  Park,  is  a  good  type  of  these  rocks.  (See  also  Fig.  1,  Plate 
cxix.)  No.  72704  is  a  chert  breccia,  the  cementing  material  of  which 
is  sphalerite. 

2.  The  argillaceotu  group — Pelites. — The  rocks  of  this  group  are  com- 
l)osed  essentially  of  a  hydrous  silicate  of  alumina,  which  is  the  basis  of 
common  clay.  In  nature  they  are  almost  universally  more  or  less  im- 
pure through  the  presence  of  siliceous  sand,  calcareous  or  carbonaceous 
matter.  They  have  originated  in  situ  from  the  decomposition  of  felds- 
pathic rocks  or  as  deposits  of  fine  mud  or  silt  on  the  bottom  ot  an 
ocean,  or  more  rarely  a  lake  or  river.    The  older  formations  of  argilla- 
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ceoas  rocks  often  display  a  pronoanced  fissile  structure  which  is  dne  as 
a  rale  to  pressure,  and  in  no  way  dependent  upon  the  original  bedding. 
Such,  when  splitting  with  sufficient  ease  into  thin  smooth  slabs,  are 
used  for  roofing  and  other  purposes  and  known  simply  as  slates.  The 
I  cause  of  this  slaty  cleavage  will  be  explained  more  fully  undertbehead 

I  of  dynamical  geology.    These  clcavable  rocks  have  been  actaally  met- 

j  amorphised  by  the  pressure  to  which  they  have  been  subjected,  and  are 

therefore  mainly  exhibited  with  others  of  the  metamorphic  groap.  A 
few  specimens  are  here  placed  to  show  the  easy  transitioos  fiom  trne 
fragmental  rocks  to  the  crystalline  schists. 

£[aolin  is  a  very  pure  form  of  the  hydrous  silicate  of  alumina,  formal 
from  the  decomposition  of  feldspathic  rocks.  It  is,  in  its  purest  state. 
as  has  already  been  explained,  a  chemically  formed  rock,  a  residii  1 
product  formed  by  the  decay  of  feldspars  and  the  removal  of  the  sola 
ble  portions,  the  alkalies  and  iron  oxides,  by  percolating  water.  It  i« 
used  in  the  manufacture  of  porcelain  ware.  (Specimens  34441, 3724(1 
2879,  36029,  etc.) 

Kaolin,  mixed  with  more  or  less  siliceous  matter,  iron  oxides,  and 
olher  impurities,  forms  the  well  known  common  clay  used  by  potters. 
pipe  makers,  for  tile  and  for  brick  making.  (Specimens  38162,273^4. 
36783,  36042,  37278,  27407,  etc.)  The  names  clayey  marl  and  shale  m 
applied  to  indefinite  admixtures  of  clay  with  calcareous  and  siUceoQ> 
matters.  Gatlinite  or  '<  Indian  pipe-stone"  is  an  indurated  clay  rock 
formerly  used  by  the  Dakota  Indians  for  pipe  material.  (Specimea 
38373.)  The  nauie  porcellainite  has  been  given  to  a  com  pact  porcelain 
like  rock  consisting  of  clay  indurated  by  igneous  agencies.  (SpeciiDem 
36101  and  3809.)  The  name  Wacke  is  sometimes  used  to  designate  n 
eaiiihy  or  compact  dark  colored  clayey  rock  resulting  from  the  decom 
position  in  situ  of  basaltic  rocks.  (See  specimen  No.  73102,  with  coatiof 
of  hyalite,  from  Bohemia.) 

3.  The  calcareous  group. — Here  are  brought  together  a  small  seriesof 
fragmental  rocks  composed  mainly  of  calcareous  material,  but  of  iKbict 
the  organic  nature,  if  such  it  had,  is  not  apparent.  These  rocks  fon 
at  times  beautifully  brecciated  marble.  (See  building  and  ornamentiti 
stone  collection.)  Their  structure  maybe  best  comprehended  bvn 
membering  that  the  original  beds,  whether  crystalline. or  amorpbouN 
whether  fossiliferous  or  originating  as  chemical  precipitates,  hare  bj 
geological  agencies  been  crushed  and  shattered  into  a  million  fragn)eDl^ 
and  then,  by  infiltration  of  lime  and  iron-bearing  solutions  been  slovi} 
cemented  once  more  into  solid  rock.  The  actual  amount  of  moveinen' 
of  the  various  particles  has  in  many  cases  been  but  slight,  as  will  N 
noted  by  reference  to  the  collections.  Specimen  72808  from  the  Spbirii 
Montana,  furnishes  a  good  example  of  the  coarser  varieties  of  tbe?t 
rocks. 

4.  The  volcanic  group — Tuffs. — Here  are  brought  together  a  gw^' 
variety  of  fragmental  rocks,  composed  of  the  more  or  less  finely  couiio 
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nuteil  materials  ejected  from  volcanoes  as  ashes,  dust,  and  sand.    Some 
of  them,  like  the  pumice  dust  from  near  Orleans,  Nebraska  (specimen 
No.  37023),  are  made  up  of  minute  shreds  of  pumiceous  glass.    These 
are  the  dusMike  materials  which,  when  blown  from  volcanic  vents,  are 
carried  by  atmospheric  ctirrents  many  miles  and  deposited  so  far  from 
their  original  source  that  their  true  nature  was  never  recognized  until 
they  came  to  be  examined  microscopically.    (See  under  ^olian  rocks.) 
Others,  like  the  lapilli  from  the  now  extinct  craters  at  Ice  Spring 
Butte  (3i)ecimen  35538),  are  irregular  fragments  of  basaltic  lava  which 
when  thrown  into  the  air  fell  again  into  the  immediate  vicinity,  forming 
beds  of  loose  gravel  and  the  cone  of  the  crater  itself.    The  character  of 
the  materials,  therefore,  varies  almost  indefinitely,  and  only  very  gen- 
eral names  are  given  them  in  the  majority  of  cases.    The  name  tufif  or 
tuffa  is  given  to  the  entire  group  of  volcanic  materials  formed  in  this 
way,  and  also  by  some  authorities  to  fragmental  rocks  resulting  from 
the  breaking  down  and  reconsolidation  of  older  volcanic  lavas.    It 
would  seem  advisable  to  designate  these  last,  as  has  F.  Lowinson-Les- 
sing,*  as  pseudotnffs  or  tuffoids.    Characteristic  forms  of  the  tufifs  are 
shown  in  the  collections,  and  need  not  be  especially  enumerated  here. 
The  names  volcanic  ashes,  sand,  and  dust  are  applied  to  the  finer  mate- 
rials ejected  and  lapilli  or  rapilli  to  the  coarser  fragments  like  those 
from  the  extinct  volcanoes  of  Ice  Springs  Butte,  Utah  (35538) ;  Mono 
craters,  California  (29633) ;  Pompeii  and  Monte  Yultura,  Italy  (36603, 
38794,  and  38797).    The  finer  dusts  and  sand,  such  as  shown  from  Ne- 
braska (37023  and  37024),  Utah  (3726L),  Montana  (38584  and  38585),  are 
of  interest  as  being  composed  of  minute  shreds  of  volcanic  glass  which 
were  blown  from  the  volcanic  vents  and  carried  unknown  distances  to 
be  ultimately  deposited  as  stratified  beds  in  comparatively  shallow 
water.    (See  collections  illustrating  the  transporting  power  of  atmos- 
pheric currents.)    The  term  trass  is  used  to  designate  a  compact  or 
earthy  fragmental  rock  composed  of  pumice  dust,  in  which  are  imbedded 
fragments  of  trachytic  and  basaltic  rock,  carbonized  wood,  etc.,  and 
which  occupies  some  of  the  valleys  of  the  Eifel  (specimen  36355  from 
Brohlthal,  Prussia).  Peperino  is  a  tufaceous  rock  composed  of  fragments 
of  basalt,  leucite  lava,  and  limestone,  with  abundant  crystals  of  augite^ 
mica,  leucite,  and  magnetite.    It  occurs  among  the  Alban  Hills,  near 
Rome,  Italy.    Palagonite  tuff  is  composed  of  dust  and  fragments  of 
basaltic  lava  with  pieces  of  a  pale  yellow,  green,  reddish,  or  brownish 
glass  called  palagonite,  as  shown  in  specimens  36501  and  34739  from 
Nassau,  Germany,  or  36507  from  Sicily.    The  general  name  of  volcanic 
mud  is  given  to  such  materials  as  that  from  Paterno,  Sicily  (73024). 

The  tuffs  are  as  a  rule  more  or  less  distinctly  stratified,  of  vety  un- 
evea  texture,  and  with  rarely  a  pisolitic  structure  as  shown  in  the 
specimen  from  Nevada  (35406)  and  Pompeii  (73025).  They  are  found 
associated  with  volcanic  rocks  of  all  ages  and  at  times  so  highly  meta- 

•Min.  u.  Pet.  Mittheilungen,  vol.  I),  1889,  i^.  530. 
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morphosed  as  to  render  the  original  natare  a  matter  of  some  doubt  In 
the  series  exhibited  a  large  share  are  of  Tertiary  or  post-Tertiary  origiu. 
Among  the  older  and  more  altered  forms  attention  may  be  calletl  to 
those  of  Needham  and  Nantasket,  Massachusetts  (39050  and  38528); 
Scotland  (70388),  and  Brazil  (69977,  69980,  and  69984). 

5.  Ferruginous  group. — Thisisa  small  and  comparatively  nnimportant 
group,  comprising  only  those  fragmental  rocks,  the  individaal  particles 
*of  which  are  composed  mainly  of  ferruginous  oxides.  Such  result  from 
the  breaking  up  of  the  iron  ores,  hematite  and  limonitc,  described  under 
the  head  of  rocks  formed  by  chemical  agencies. 

B.— Rocks  composbd  mainly  of  debris  from  pla.nt  and  animal  ufe. 

1.  Siliceous  group. — Infusorial  or  diatomaceous  earth.  This  is  a  fine 
white  or  pulverulent  rock  composed  mainly  of  the  minute  shells,  or 
tests,  of  diatoms,  and  often  so  soft  and  friable  as  to  crumble  readily 
between  the  thumb  and  fingers.  It  occurs  in  beds  which,  when  com 
pared  with  other  rocks  of  the  earth's  crust,  are  of  comparatively  insig 
nificant  proportions,  but  which  are  nevertheless  of  considerable  geo 
logical  importance.  Though  dei>osits  of  this  material  are  still  formio^,* 
and  have  been  formed  in  times  past  at  various  periods  of  the  earth's 
history,  they  appear  most  abundantly  associated  with  rocks  belonging 
to  the  Tertiary  formations. 

The  celebrated  Bohemian  deposit  is  some  14  feet  in  thickness,  and  if 
estimated  by  Ehrenberg  to  contain  40,000,000  shell  to  every  cabic  incb. 
The  Australian  specimen  exhibited  (No.  28473)  is  from  a  deposit  4  feet 
in  thickness.  In  the  United  States  beds  are  known  at  Lake  TTmbagog, 
New  Hampshire  (specimen  No.  29322);  Morris  County,  New  Jersey;  neair 
Kichmond,  Virginia  (specimen  No.  70689);  Calvert  and  Charles  Counties, 
Maryland  (specimen  70689) ;  in  New  Mexico ;  Graham  County,  Avium 
(specimen  No.  72912) ;  Nevada  (22346) ;  Calitbrnia,  and  Oregon.  The  New 
Jersey  deposit  coveis  about  3  acres,  and  varies  from  1  to  3  feet  in  thick- 
ness ;  the  Richmond  bed  extends  from  Herring  Bay,  on  the  Chesapeake, 
to  Petersburgh,  Virginia,  and  is  in  some  places  30  feet  in  thickness; 
the  New  Mexico  deposit  is  some  6  feet  in  thickness  and  has  been  traced 
some  1,500  feet;  Professor  Leconte  states  that  near  Monterey,  in  Call 
fornia,  is  a  bed  some  50  feet  in  thickness,  while  the  geologists  of  the 
Fortieth  Parallel  Survey  report  beds  not  less  than  300  feet  in  thicknejkv 
of  a  pure  white,  pale  buff  or  canary -yellow  color  as  occurring  iiear 
Hunter's  Station,  west  of  Eeno,  Nevada.    (See  specimen  No.  22346.) 

The  earth  is  used  mainly  as  a  polishing  powder,  and  is  sometimes 
designated  as  tripolite.  It  has  also  been  used  to  some  exteut  to  mil 
with  nitroglycerine  in  the  manufacture  of  dynamite.  Chemically  tbt 
rock  is  impure  opal,  as  will  be  seen  from  the  following  analyses  madt 

*  E.  g.,\n  the  marshes  of  the  Yellowstone  Park.  See  on  the  Diatom  Marches  t^ 
Diatom  Beds  of  the  Yellowstone  National  Park,  by  W.  H.  V^eed,  Botanical  GazetR 
vol.  XIV,  No.  5,  p.  117. 
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on  samples  from  (1),  Lake  Umbagog,  (2),  Morris  County,  New  Jersey, 
aud  (3),  Paper  Greek,  Maryland : 

Per  cent  Per  cent  Per  cent 

Silica 80.53  80.60  81.53 

Iron  oxides 1.03        3.33 

AlaiDina 5.89  3.84  .3.43 

Lime 0.35  0.58  2.61 

Water 1L05  14.00  6.04 

Organic  matter 0.98  

Number  3  showed  also  small  amounts  of  potash  and  soda. 

2.  Calcareous  group. — These  rocks  are  made  up  of  the  more  or  less 
fragmental  remains  of  mollusks,  corals,  and  other  marine  and  fresh- 
water animals.  Many  of  them  are  but  consolidated  beds  of  calcareous 
mud  full  of  more  or  less  fragmentary  shells  or  casts  of  shells  as  in 
specimen  No.  70169  from  near  Cincinnati,  Ohio,  and  No.  36139,  from 
Rochester,  New  York.  Others  are  com[)osed  wholly  of  quite  perfect 
shells  as  the  well  known  ^'coquina"  from  near  St.  Augustine,  Florida, 
(specimen  No.  26023.  See  PI.  cxxiii).  From  such  forms  as  these  we 
have  all  possible  gradations  to  compact  crystalline  limestone.  Such 
gradations  may  readily  be  traced  among  the  specimens  exhibited. 

Special  names  are  often  given  these  calcareous  rocks  designating  the 
character  of  materials  from  which  they  are  derived.  Coral  and  shell 
limestones,  as  the  names  denote,  are  composed  mainly  of  the  debris  from 
these  organisms  (specimens  70169,  36139,  35907,  70036,  38591,  25197, 
and  35530).  In  the  shell  limestone  (Lumaohelle)  from  the  Tyrol  (No. 
38783)  the  pearly  lining  of  the  shells  still  retains  its  original  beauty. 
Shell  marl  is  a  loose,  pulverulent  earthy  rock  containing  remains  of 
shells  (specimen  No.  36043  from  Drayton  Island,  Florida,  and  No.  70034 
from  Australia).  Shell  sand  is  a  loose  aggregate  of  shell  fragments 
formed  on  sea  beaches  by  the  action  of  wind  aud  waves  (see  specimen 
Nos.  20256  from  Bermuda,  and  35811  from  the  Hawaiian  Islands).  Cri- 
noidal  limestone  is  composed  mainly  of  fragmental  remains  of  crinoids 
(8i)ecimen8  Nos.  36791  from  Onondago  County,  New  York,  and  35801 
from  the  Isle  of  Gotland).  Chalk  is  a  fine  white  rock  composed  of  finely 
broken  shells  of  mollusks  and  other  marine  animals  associated  abun- 
dantly with  theminute  shells  of  foraminifera  (specimen  No.  36013  from 
England).  Nummulitic  limestone  carries  fossil  uummulites  a-s  shown 
in  the  specimens  from  the  pyramid  of  Cheops,  Egypt  (Nos.  39165  and 
26816). 

3.  Carbonaceous  group. — Peat,  Lignite,  Coals,  etc.  The  rocks  of  this 
group  are  made  up  of  the  more  or  less  fragmental  remains  of  plants. 
In  many  of  them,  as  the  peats  and  lignites  (specimens  Nos.  70097  and 
6962)  the  traces  of  plant  structure  are  still  apparent  In  others,  as  the 
anthracite  coals,  these  structures  have  become  wholly  obliterated  by 
metamorphisms,  or,  if  observable  at  all,  are  to  be  seen  only  with  a 
microscope  of  high  power.  Such  belong  properly  in  the  group  of  meta- 
morphio  rocks. 
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Plants  wheu  decomposiDg  upon  tho  sarface  of  the  groand  give  off 
their  carbon  to  the  atmosphere  in  the  shape  of  carbonic  acid  gas^leaT- 
iug  only  the  strictly  inorganic  or  mineral  matter  behind.    When,  how. 
ever,  protected  from  the  oxidizing  influence  of  the  air  by  water,  or  other 
plant  growth,  decomposition  is  greatly  retarded,  a  large  portion  of  tbe 
carbonaceous  and  volatile  matters  are  retained,  and  by  this  mean^ 
together  with  pressure  from  the  overlying  mass,  the  material  becomes 
slowly  converted  into  coal.    According  to  the  amount  of  change  that 
has  taken  place  in  the'  carbonaceous  matter,  the  amount  of  gaseoas 
matter  still  contained  by  it,  its  hardness  and  burning  qualities,  several 
varieties  are  recognized. 

Peat  is  the  matter  in  its  least  changed  condition  as  it  is  found  in 
bogs,  and  in  which  the  plant  remains  are  still  plainly  visible  (speci- 
mens 70097  from  New  Hampshire,  36137  from  Bavaria,  and  59320  from 
Bering  Island).  Lignite  is  a  form  in  which  the  woody  structure  is 
less  apparent  though  often  still  recognizable  as  in  specimen  6962  from 
France,  and  less  distinctly  in  No.  35743  from  the  District  of  Golambia. 
Bituminous  coal  is  a  soft  coal  containing  from  25  to  35  per  cent,  of  vola- 
tile matter,  and  burning  readily  with  a  yellowish  flame  (specimeos 
36047,  36826,  and  38224).  Gannel  coal  is  a  variety  of  bituminous  ooal 
of  a  fine  texture  and  almost  no  luster  (specimen  59376).  Anthracite 
is  the  hard,  compact,  highly  lustrous  uietamorphic  variety  containiQg 
only  traces  of  gaseous  hydrocarbons,  but  with  from  85  to  95  per  ceot. 
of  carbon  (specimen  36046).  Graphite  is  pure  crystallized  carboii 
found  in  the  older  rocks  and  supposed  by  many  to  be  of  organic  origin 
(specimen  36750). 

4.  Phosphatic  group. — Phosphatic  Sandstone;  Bone  breccia;  Guano; 
Coprolite  nodules.  This  is  a  group  of  rocks  limited  in  extent,  but 
nevertheless  of  considerable  economic  importance,  owing  to  tbe  high 
values  of  certain  varieties  for  fertilizing  purposes. 

Guano  consists  mainly  of  the  excrements  of  sea  fowls,  and  is  to  be 
found  in  beds  of  any  importance  only  in  rainless  regions  like  those  o( 
the  western  coast  of  South  America  and  southern  Africa  (specimen 
69281).  The  most  noted  deposits  are  on  small  islands  oCf  the  coast  o( 
Peru.  Immense  flocks  of  sea  fowls  have,  in  the  course  of  centuries, 
covered  the  ground  with  an  accumulation  of  their  droppings  to  a  deptt 
of  sometimes  30  to  80  feet,  or  even  more. 

An  analysis  of  American  guano  gave  combustible  organic  mattet 
and  acids  11.3  percent. }  ammonia  (carbonate,  etc.)  31.7  per  cent. ;  fiseii 
alkaline  salts,  sulphates,  phosphates,  chlorides,  etc.,  8.1  per  cent.; 
phosphates  of  lime  aud  magnesia,  22.5  per  cent. ;  oxalate  of  lime ,  2.6  |Kf 
cent. ;  sand  and  earthy  matter,  l.G  per  cent. ;  water,  22.2  per  oeui* 
(Geikie). 

Coprolite  nodules  are  likewise  the  excrements  of  vertebrate  animalv. 
those  among  the  carboniferous  shales  of  the  basin  of  the  Firth  of  Forth 
are  regarded  a3  aocuoial^ted  concretions  of  g^^uoid  fishes  (specimen 
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Fios.  1  and  2.  SheU  limestonea    (Cat.  Nos.  36139  and  26023,  U.  S.  N.  M.) 
Fio.  3.  Coral  limestone.  (Cat.  No.  70086,  U.  S.  N.  M.) 
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Phospbatic  sandstoues,  as  tbe  name  indicates*  are  areuaiseous  rooks. 
Tiiose  from  the  Caroliuas  are  dredged  up  in  the  form  of  rounded  nodular 
masses  from  river  bottoms,  and  consist  of  siliceous  and  calcareous  sand 
with  imbedded  bones,  fossil  teeth  of  sharks,  and  other  animal  remains. 
These  rocks  are  often  of  value  as  fertilizers,  and  a  more  complete  dis- 
play is  to  be  found  in  the  systematic  collections  of  the  South  West 
Court. 

Bone  breccia  consists  mainly  of  fragmentary  bones  of  living  or  ex- 
tinct mammals.  These  are  often  cemented  compactly  by  staiagmatic 
deposits. 

II— Aeolian  bogks. 

This  group  comprises  a  small  and  comparatively  insignificant  class 
of  rocks  formed  from  materials  drifted  b^'  the  winds,  and  more  or  less 
compacted  into  rock  masses.  They  are,  as  a  rule,  of  a  loose  and  friable 
texture  and  of  a  fragmental  nature.  Many  of  the  volcanic  fragmental 
rocks  (tuffs)  are  grouped  here,  their  material^  having  been  thrown  from 
the  volcanic  vent  in  small  fragments  and  drifted  long  distances  by  wind 
prior  to  falling  upon  the  surface  of  the  ground  or  into  the  water  for 
their  final  consolidation. 

The  group  will  be  more  fully  described  under  the  head  of  processes  of 
rock  formation  and  the  transporting  power  of  atmospheric  currents.  The 
volcanic  members  of  the  series  are  represented  by  the  fine  pnmiceous 
dust  drifted  from  Iceland  to  the  coast  of  Norway.  (Specimen  No. 
35800) ;  by  the  beautifully  fine  white  dust  from  Orleans,  Nebraska, 
(37023);  Gallatin  Valley,  Montana,  (385S8);  Lake  Lahontan,  California, 
(37208),  and  other  sources  in  Montana,  Colorado  and  Nevada. 

In  specimen  No.  20255  we  have  an  example  of  the  fine  calcareous 
sand  formed  on  the  beaches  of  Bermuda  and  drifted  inland  by  the 
winds,  often  forming  high  hills  or  dunes  which  overwhelm  vegetation 
and  dwellings.  Specimen  No.  25197  shows  the  same  sand  consolidated 
by  the  solvent  action  of  percolating  water.  (See  collection  illustrating 
the  geology  of  Bermuda,  and  also  the  transporting  power  of  atmos- 
pheric cui  rents.) 

Ill— Metamobphic  bocks. 

Under  this  head  is  grouped  a  large  series  of  rocks  which  have  been 
changed  from  their  original  condition  through  dynamic  and  chemical 
agencies,  and  which  may  have  been  in  part  aqueous  and  in  part  of 
eruptive  origin.  Were  it  possible  it  would  have  been  better  to  classify 
the  rocks  of  this  group  under  those  of  the  other  groups  from  which 
they  were  derived  by  this  process  of  change,  or  metamorphism  as  it  is 
called.  In  only  too  many  cases,  however,  this  change  has  been  so  com- 
])lete  as  to  quite  obliterate  all  such  traces  of  the  original  character  as 
would  lead  to  safe  and  satisfactory  conclusions.  In  some  instances 
it  is  nevertheless  possible  to  trace  the  various  stages  of  these  changes 
tbrougU  leos  Md  Jesa  altered  forws  to  tl^^  origiual  fragmeut^l  or 
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eruptive  ruck.  This  is  especially  true  with  tbe  calcareoas  rocks^ 
aDd  ill  the  specimeus  exhibited  such  trausitioos  are  sometimes 
apparent.  In  the  siliceous  rocks  these  transitional  forms  are  less 
readily  traced.  In  specimen  No.  3601 8,  tVoui  Deer  Isle,  Maine,  the  con- 
glomerate character  of  the  rock  is  made  apparent  by  the  presence  of 
pebbles,  more  or  less  changed  and  distorted,  it  is  true,  but  still  anmis- 
takable  indications  of  the  former  fragmental  character  of  the  beds. 
The  finer  grained  portions,  the  material  which  formed  the  cementing 
or  binding  matter  to  hold  the  larger  pebbles,  yielded,  as  a  matter  of 
course,  most  readily  to  the  metamorphosing  influences,  and  gave  rise  to 
a  fine  aggregate  of  mica  scales  and  other  mineral^,  while  the  larger 
pebbles  of  quartz  and  feldspars  offering  greater  resistance,  have  iu 
some  instances  retained  enough  of  their  pebbly  characteristics  to  still 
be  recognizable.  Acconiingly  as  they  vary  in  structure,  we  may  divide 
these  metamorphic  rocks  into  two  general  groups,  as  below :  A,  strat- 
ified or  bedded  ;  B,  foliated  or  schistose. 

A.— STRATIFIED  OR  BEDDED. 

The  Crvstalline  Limeetones  and  Dolomites. 

Mineral  composition, — The  essential  constituent  of  the  crystalliue 
limestones  is  the  mineral  calcite.  Tbe  common  accessories  are  minerals 
of  the  mica,  amphibole,  or  pyroxene  group,  and  frequently  sphene, 
tourmaline,  garnets,  vesuvianite,  apatite,  pyrite,  graphite,  etc. 

Chemical  composition. — As  may  be  inferred  from  the  mineral  compo- 
sition these  rocks,  when  pure,  consist  only  of  calcium  carbonate.  Tbev 
are,  however,  rarely  if  ever  found  in  a  stat^  of  absolute  purity,  but 
show  more  or  less  magnesia,  alumina  and  other  constituents  of  tbe 
accessory  minerals. 

Structure. — The  limestones  are  eminently  straified  rocks,  though  tbis 
peculiarity  is  not  always  sufficiently  marked  to  be  seen  in  the  hand 
specimen.  The  purest  and  finest  crystalline  varieties  often  sbow  a 
granular  texture  like  that  of  loaf  sugar,  and  hence  are  spoken  of  as 
saccharoidal  limestones.  Statuary  marble  is  a  good  illustration  of  tbis 
type.  (Specimen  17345,  from  Rutland,  Vermont.)  Under  the  micro- 
scope the  stone  is  shown  to  be  made  up  of  small  grains,  which,  baring 
mutually  interfered  in  process  of  growth,  do  not  possess  perfect  crys- 
tal outlines,  but  are  rounded  and  irregular  in  outline  as  shown  in  the 
transparency  in  the  window  (No.  39074)  and  in  Fig.  93.  All  gradesof 
texture  are  common,  the  coarser  forms  sometimes  showing  individual 
crystals  an  inch  in  length. 

Colors, — The  color  of  pure  limestone  is  snow-white  as  seen  in  stata 
ary  marble.  Other  common  colors  are  pink  or  reddish,  greenish.  Wot. 
through  all  shades  of  gray  to  black.  The  pink  and  red  colors  are*!"*' 
to  iron  oxides,  the  greenish  as  a  rule  to  micaceous  minerals.  (See  color 
series.) 
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Flfi.   93. 

MlCKO-STUUCTlIUE  OF  CRYSTALLIXE  LIME8TONB. 

( Weat  Rutland,  TermooL ) 


Geological  age  and  mode  0/ occurrence. — The  limestones  are  metamor- 
phosed chemical  deposits  or  sedimentary  beds  occurring  associated 
with  rocks  of  all  ages,  from  the 
earliest  to  the    most    recent. 
They  are  considered  in  large 
part  as  rocks  composed  of  the 
metamorphosed  debris  of  mol- 
lu^ks,  corals,  and  other  lime- 
secreting  animals.    In  the  pro- 
cess of   metamorphism    these 
remains  may  have  been  com- 
pletely obliterated  as  in  the 
Vermont     marbles    (specimen 
17345),  or  may  still  be  in  part 
preserved    though    the  entire 
miiss  has  taken  on  a  crystalline 
structure,  as  iu  numbers  35804, 
35S05,   35907,   69253,  etc.    To 
the  paleontologist  this  group 
of  rocks  is  one  of  very  great 
importance,  owing  to  their  fossil  remains.    From  an  economic  stand- 
point they  are  also  of  value,  furnishing  quantities  of  material  for  gen- 
eral building  as  well  as  beds  of  finest  marble  for  ornamental  work. 
(See  building  and  ornamental  stone  collections.) 

Classification  and  nomenclature. — It  is  common  to  speak  of  this  entire 
group  of  rocks  as  simply  limestones,  though  many  varietal  names  are 
often  rather  indefinitely  applied.  Tiie  name  marble  is  applied  to  any 
calcareous  or  magnesian  rock  sufficiently  beautiful  to  be  utilized  in 
decorative  work.  Argillaceous  and  siliceous  limestones  carry  clayey 
matter  and  sand.  Hydraulic  limestones  contain  varying  proportions  of 
magnesia,  alumina,  silica  and  iron  oxides.  SSuch  furnish,  when  burned, 
a  lime  with  the  property  of  setting  under  water  and  known  as  hydraulic 
cement.  (Specimens  39809  from  Kosendale,  Ulster  County,  New  York.) 
Dolomite  (so  named  after  the  French  geologist  Dolomieu)  is  a  rock  con- 
sisting of  45.50  per  cent,  carbonate  of  magnesia  and  54.50  carbonate  of 
lime.  (Specimens  37662,  35906,  38820,  36854,  36729,  etc.)  In  its 
typical  form  this  is  distinguishable  from  limestone  by  its  greater  hard- 
tieeis  and  by  being  less  readily  soluble  in  acids.  In  many  cases  chemi- 
cal tests  are  rendered  necessary  to  distinguish  between  them,  and  all 
;^radatiou8  are  common  from  limestone  with  a  mere  trace  of  magnesia  to 
:liose  which  show  the  full  amount  chanusteristic  of  dolomite.  The  m- 
ermediate  varieties  are  spoken  of  as  magnesian  or  dolomitic  lime- 
jtones-  (Specimens  37715,  70171,  26559,26209,  etc.)  The  snow-white 
;oar«ely  crystalline  rock  from  Pleasantvilio,  West  Chester  County,  Nrw 
fork  (25016),  and  Lee,  Massachusetts  (37662),  are  good  illustnUiinis  of 
iolomites.  A  chemical  analysis  of  the  Pleasantville  dolomite  as  quoted 
H-  Mis.  129,  pt.  2 35 
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in  the  circular  of  tho  Snowflake  Marble  Company  yielded  results  as 
follows : 

Per  cent 

Carboiuito  of  lime 54.62 

Carbona. c  ot  inagiieaia 45. 04 

Carbouate  of  iroi> 0.16 

Alumina 0.07 

Silica .". 0.10 

99.99 
B.— FOLIATED   OB  SCHISTOSE. 
1.   Tllli  GNK1SSK8 

Gueiss  from  the  Germau  gneis,  a  term  used  by  the  miiier8  of  Sasoiij 
to  designate  the  country  rock  in  which  occur  the  ore  deposits  of  tbe 
Erzgebir^e  (Teall).  The  word  is  pronounced  as  though  spelled  nlctM 
ntes, 

Mitieral  and  chemical  composition. — The  composition  of  the  gneisses  i^ 
essentially  tho  same  as  that  of  the  granites  from  which  they  differ  only 
in  structure  and  origin.  They,  however,  present  a  greater  variety  ami 
abundance  of  accessory  minerals,  chief  among  which  may  be  meutlout-d 
(besides  those  of  the  mica,  hornblende  or  pyroxene  group)  garnet,  tuiir 
maline,  beryl,  sphene,  apatite,  zircon,  cordierite,  pyrite,  and  graphite. 

Structure. — Structurally  the  gneisses  are  holo-crystalline  gnimiki: 
rocks  as  are  the  granites,  but  differ  in  that  the  various  coustitueiitiiau 
arranged  in  ai)proximately  parallel  bauds  or  layers  as  in  speeimc'^ 
728G2  and  72803,  from  Madison  County,  Montana,  and  36180  from  Bia 
zil.  In  width  and  texture  these  bands  vary  iudefiuitely.  It  iscomimi^ 
to  find  bauds  of  coarsely  crystalline  quartz  several  inches  in  widtii, 
alternating  with  others  of  feldspar,  or  feldspar,  quartz  and  mica  or 
hornblende  (see  specimen  72SG2).  A  lenticular  structure  is  comniou, 
produced  by  lens-shaped  aggregates  of  quartz  or  feldspar,  about  and 
around  which  are  bent  the  hornblendes  or  mica  laminae,  as  in  specinwi 
20547  from  Massachusetts,  iu  the  structural  series.  The  rocks  vaiy 
from  finely  and  evenly  fissile  through  all  grades  of  coarseness  audU- 
come  at  times  so  massive  as  to  be  indistinguishable  from  granites  iutlif 
hand  specimens.  The  causes  of  the  foliated  structure  are  meutioiml 
below. 

Colors. — Like  the  granites  they  are  all  shades  of  gray,  greenish,  pii'^ 
or  red. 

Geological  age  and  mode  of  occurrence. — The  true  gneisses  are  amor*: 
the  oldest  crystalline  rocks,  and  are  considered  by  many  geologists  a* 
representing  "  portions  of  the  primeval  crust  of  the  globe,  traces  of  tb*^ 
surface  that  first  congealed  upon  the  molten  nucleus."  By  others  tlieyair 
regarded  as  metamorphosed  sedimentary  deposits  resulting  frombn-ut 
ing  down  of  still  older  rocks,  and'may  not  in  themselves  therefore  i^ 
confined  to  any  one  geological  horizon.  (See  si>ecimen  conglomerate 
gueiss  from  Maine,  No.  30018).    Tliey  are  in  large  part,  however,  iudj 
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Plate  CXXIV. 


Fio.  1.  Banded  smeisses.  (Cat.  No.  72862.  U.  8.  N.  M.) 
Fio.  2.  Foliated  gneisses.  (Cat.  No.  26M7,  V.  S.  N.  M.) 
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putably  the  oldest  kuown  rocks,  lying  beneath  or  being  cut  by  all  rocks 
of  later  formation  or  injection. 

The  origin  of  the  g  neisses  as  above  suggested  is  in  many  cases  some- 
what obscure,  the  banded  or  foliated  structure  being  considered  by 
some  as  representing  the  original  bedding  of  the  sediments,  the  differ- 
ent bands  representing  layers  of  varying  composition.    In  many  schis- 
tose rocks  this  structure  is  now,  however,  considered  to  be  due  to 
niechanical  uses,  and  in  no  way  dependent  upon  original  stratification 
(see  Geikie's  Textbook,  pp.  123  and  298).    The  name  as  commonly  used 
is  made  to  include  rocks  of 
widely  different   structure, 
and  which  are  beyond  doubt 
in  part  sedimentary  and  in 
parteruptive,butinall  cases 
altered  from  their  original 
conditions.    Figs.  1  and  2  on 
PI.  cxxiv  show  two  rather 
extreme    types    of     these 
rocks.    Fig.  1  is  that  of  a 
banded  gneiss  from  Madi- 
son County,  Montana  (speci- 
men 72862),  and  which,  so 
far  as  we  know,  may  be  an 
altered    sedimentary  rock. 
In  fig.  2  of  the  same  plate 
(made   from  specimen  No. 
26547  in  the  building  stone 
collection)  is  shown  a  folia- 
ted rather  than  a  banded 
rock,  and  whatever  may  have  been  its  origin  it  undoubtedly  owes  its 
foliated  structure  to  dynamic  agencies.    The  effect  of  tlie  shearing 
force  whereby  the  foliation  was  produced  is  evident  in  the  figure,  even 
to  the  unaided  eye,  to  the  left  and  just  above  the  center,  where  an  elon- 
gated feldspar  is  seen  broken  transversely  into  four  pieces.    The  same 
features  are  shown  even  more  plainly  in  fig.  94,  which  shows  the  struc- 
ture of  this  same  gneiss  as  seen  under  the  microscope. 

As  in  the  present  state  of  our  kuowledge  it  is  in  most  cases  impossi- 
ble to  separate  what  may  be  true  metamorphosed  sedimentary  rocks 
from  those  in  which  the  foliated  or  banded  structure  is  in  no  way  con- 
uected  with  bedding  and  which  may  or  may  not  be  altered  eruptives, 
all  are  grouped  together  here. 

Classification  and  nojnenclature. — The  varietal  distinctions  are  based 
upon  the  character  of  the  prevailing  accessory  mineral  as  in  the  granites, 
forming  a  parallel  series.  We  thus  have  hiotitegneissy  muscovite-gneiss^ 
biotite-muscovitegneissy  hornblende-gneisSy  etc.  Rarely  the  mineral  cor- 
dierite  occurs  in  suflBcient  abundance  to  become  a  characterizing  ncces- 
sory,  as  in  specimens  73097  and  73178  from  Saxony  and  Connecticut 


Fig.  94. 
HiCROBTKUCTURB  OF  GNBISS. 

(Wcbt  Andover,  MasHachusrtts.) 

(  Drawn  from  noction  No.  26.')%.    At  a  u  are  nhown  pliiRiurlaMf  cryitalu  broken 

aiitl  ruunded  by  the  compressive  furte  pruducioi  the  ruliation. ) 
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The  term  syenite- gneiss  is  used  to  designate  a  rock  of  the  composition  of 
syenite,  bat  with  a  gneissoid  structare.  The  name  granulite  is  applied 
to  a  banded  quartz-feldspar  rock  the  constituents  of  which  occur  in  the 
form  of  small  grains  and  show  under  the  microscope  a  mosaic  stractnrc. 
The  Saxon  granulites  shown  (specimens  numbered  36126, 36658 to3666S) 
etc.)  are  regarded  by  Lehman  as  eruptive  rocks  altered  by  pressure. 
Halleflinta  is  a  Swedish  name  for  a  rock  resembling  in  most  respects  the 
eruptive  felsites  or  quartz  porphyries  already  described.  Such,  bow- 
ever,  show  a  banded  structure  and  are  as  a  rule  regarded  as  meta- 
morphic  rocks  (see  specimens  35673,  3G676,  36G77,  and  38459  from 
Dannemora  and  Eopparberg,  Sweden).  Porphyroid  is  also  a  felsitic 
rock  with  a  more  or  less  schistose  strucjture  and  with  porphyritic  feld- 
spar or  quartzes  (specimens  36721,  3G722,  and  36723  from  the  Ar 
dennes,  France). 

2.  Thk  or yst aline  schists. 

Under  this  head  are  grouped  a  large  and  extremely  variable  class  of 
rocks  differing  from  the  gneisses  mainly  in  the  lack  of  feldspar  as  an 
essential  constituent.  They  consist  therefore  essentially  of  granolar 
quartz,  with  one  or  more  minerals  of  the  micsi,  chlorite,  talc,  amphibole, 
or  pyroxene  group.  In  accessory  minerals  the  schists  are  particularly 
rich.  The  more  common  of  these  are  feldspar,  garnet  (specimen  36112), 
cyanite,  staurolite  (specimen  36764),  tourmaline  (specimen  28574),  epid- 
ote,  rutile,  magnetite,  menacannite,  and  pyrite.  Through  an  increase 
in  the  proportional  amount  of  feldspar  the  schists  pass  into  the  gneisses 
and  through  a  decrease  in  mica,  horilbleude,  or  whatever  may  be  tk 
characterizing  mineral,  into  the  quartz  schists  in  which  quartz  alone  is 
the  essential  constituent.  Occasional  forms  are  met  with  quite  lacking 
in  quartz  and  other  accessory  minerals  and  consisting  only  of  schitose 
aggregates  of  minerals  of  a  single  species,  as  is  the  case  with  thepyio- 
phyllite  schists  (or  more  properly  schistose  pyrophyllites)  from  North 
Carolina  (specimen  27665),  talcose  schists  from  Michigan  (specimen 
35799)  and  St.  Lawrence  County,  New  York  (specimen  36131),  and  with 
the  more  massive  *' soapstones  "  from  Maryland  (specimen  27331)  and 
Vermont  (specimen  25288). 

The  rocks  of  this  group  are  characterized  as  a  whole  by  a  proaoaQceii 
schistose  structure,  due  to  the  parallel  arrangement  of  the  varioas 
constituents,  this  structure  being  most  pronounced  in  those  varieties  in 
which  mica  is  the  predominating  mineral.  They  are  ordinarily  consid 
ered  as  having  originated  from  the  crystallization  of  sediments,  and  in 
many  cases  the  microscope  still  reveals  existing  *^  traces  of  the  original 
grains  of  quartz  sand  and  other  sedimentary  particles  of  which  the 
rocks  at  first  consisted."  Like  the  gneisses  they  are  in  part,  however, 
mechanically  deformed  massive  rocks  and  their  schistosity  in  no  way 
relates  to  true  bedding. 

The  varietal  names  given  are  dependent  mainly  upon  the  character 
of  the  prevailing  ferro-magnesian  silicate.    We  thus  have  micaschisUi 
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chloriteschistSy  talc-shistSy  Iwrnblende^  actinolite^  glaucopliane  schists^  etc. 
The  term  slate  was  originally  applied  to  these  and  other  types  of  rock 
of  schistose  or  fissile«character.  In  the  arrangement  here  adopted  this 
term  is  restricted  to  the  argillaceous  fragmental  or  semi-crystalline  and 
foliated  rocks  next  to  the  described. 

The  first  of  the  above  mentioned  varieties — the  mica  schists — are 
represented  by  some  40  specimens  from  widely  separated  localities, 
principally  American  and  European,  the  mica  being  in  some  cases  bio- 
tite,  in  others  muscovite,  or  perhaps  a  mixture  of  the  two.  The  princi- 
pal accessories  sufficiently  developed  to  be  conspicuous  are  staurolites 
(specimens  29358,  29359,  30764  and  36822) ;  chiastolites  (29361  and 
36209) ;  garnets  (36122,  36881  and  36882) ;  and  tourmalines  (28574>.  In 
thesericite  schists  the  hydrous  micasericite  prevails  (specimens  36715, 
36716,  and  36718,  from  Germany) ;  Par agonite  schist  coxiie^  the  hydrous 
sodium-mica  paragonite  (specimen  36720,  from  St.  Gotthard,  Switzer- 
land) ;  Ottrelite  schist  carries  the  accessory  mineral  ottrelite  (specimens 
36724,  from  Ottrey,  Belgium,  and  37659,  from  Massachusetts). 

The  name  phyllite  is  used  by  German  petrographers  to  designate  a 
micaceous  semicrjstalline  rock 
standing  intermediate  between 
the  true  schists  and  clay  slates. 
(Specimens  36697,36699, 36701, 
36704,  and  36706,  from  various 
European  localities.)    Quarizite 
is  a  more  or  less  schistose  or 
Landed  rock  consisting  essen- 
tially of  crystalline  granules 
of  quartz.    Such  originate  from 
the  induration  of  siliceous 
sandstones.    This  induration  is 
brought  about  through  a  de- 
position of  crystalline  silica  in 
the  form  of  a  binding  material 
or  cement  around  each  of  the 
sand    particles  of  which  the 
stone  is  composed.    Each  of 
these  granules  then  forms  the  nucleus  of  a  more  or  less  perfectly  out- 
lined  quartz  crystal.    This  structure  is  shown  in  Fig.  95,  drawn  from 
a  thin  section  of  a  Potsdam  quartzite  from  St.  Lawrence  County,  New 
York.    The  rounded  more  or  less  shaded  portions  represent  the  origi- 
nal grains  of  quartz  sand,  and  the  clear  colorless  interstitial  portions 
the  secondary  silica. 

The  quartzites  consist,  as  a  rule,  only  of  silica,  or  silica  colored  brown 
and  red  by  iron  oxides,  as  shown  in  specimens  37680,  from  Sioux  Falls, 
Dakota,  and  73078,  from  Madison  County,  Montana.  At  times  a  green- 
ish tinge  is  imparted  through  the  development  of  chloritic  minerals 
(specimen  73079) ;  accessory  minerals  are  not,  as  a  rule,  abundant,  and 


Fig.  95. 
MiCRO-BTRUCTUBB  OF  QUABTZITB. 

(PoUdun,  New  Tork. ) 
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Bpeciraens  like  those  from  Clip,  Arizona  (72942),  which  are  actually 
blue  from  the  abundance  of  the  mineral  dumortierite,  are  quite  excei»- 
tional.  In  specimens  70612  and  70613,  from  Pigeon  Point,  Minnesota, 
are  shown  quartzites  somewhat  altered  by  the  action  of  intrusive  rocks 
fonjed  up  through  them.  Specimens  70674,  from  McDowell  Couoty, 
North  Carolina,  carries  abundant  small  indistinct  garnets,  and  also 
white  mica,  giving  it  a  schistose  structure,  and  affording  thus  a  form 
intermediate  between  the  quartzites  and  mica  schists. 

Among  the  hornblende  schists  there  are  but  few  needing  especial 
attention.  It  will  be  noticed  that  these  are,  as  a  rule,  less  finely  schis- 
tose than  are  the  mica-bearing  schists,  owing  to  the  fact  that  the  min- 
eral hornblende  is  itself  less  finely  fissile.  The  specimens  from  Wood- 
bury, Connecticut  (30121);  Canaan,  New  Hampshire  (29295);  and 
Bavaria  (36660)  may  be  regarded  as  the  more  typical  forms.  No.  2930(1 
from  Hanover,  New  Hampshire,  carries,  it  will  be  noticed,  abundant 
small  red  garnets. 

The  glaucophane  schists  are  perhaps  the  least  abundant  of  the  horn 
blendic  varieties.  They  are  represented  in  the  collections  by  samples 
from  the  Isle  of  Syra  in  the  Mediterranean  (38626) ;  Zeruiatt,  Switzer- 
land (70177) ;  the  Anglesey  Monument,  Wales,  England  (70421) ;  Pegli, 
Eivicra,  Italy  (73060)  and  the  more  massive  form,  perhaps  an  altered 
eruptive,  from  near  the  mouth  of  Sulphur  Creek,  Sonoma  Coanty,  Cali- 
fornia (39103). 

AmphibolUe  is  the  name  given  to  an  extremely  tough  and  often 
massive  rock  of  obscure  origin,  and  consisting  essentially  of  the  min- 
eral amphibole  or  hornblende.  Specimens  37655,  from  Chester,  Massa- 
chusetts; 36692 and  38220,  from  Ardennes  and  Isere,  France;  36690 and 
36691,  from  the  Erzgebirge,  and  36671  and  36672,  from  Saxony,  may  lie 
considered  as  sufficiently  typical,  the  last  two  as  will  bo  noticed  carry- 
ing many  garnets.  In  specimen  70408,  from  near  Bamie,  Norway,  and 
37437,  from  Maryland,  the  allied  mineral  anthophyllite  takes  the  place 
of  the  ordinary  hornblende.  No.  38383,  from  Brandford,  Massachusetts, 
and  70114,  from  Easton,  Pennsylvania,  differ  from  the  ordinary  amphi- 
bolito  in  that  the  varieties  of  amphibole  actinolite  and  irenwlite  take 
the  place  of  the  common  hornblende.  The  tremolite  rock,  it  will  be 
noticed,  undergoes  alteration  into  serpentine  as  shown  by  the  adjoining 
specimen  (70123). 

Eclogite  is  a  tough,  massive  or  slightly  schistose  rock  consisting  of 
the  grass-green  variety  of  pyroxene  omphacite  and  small  red  garnets, 
with  which  are  frequently  associated  bluish  kyanite,  green  hornblt^nde 
(smaragdite),  and  white  mica  (See  specimen  34670  and  35870)  from 
Bavaria  and  California.  Oarnet  rock  or  garnetite  is  a  crystalline  gran 
ular  aggregate  of  garnets  with  black  mica,  hornblende,  and  magnetite 
(Specimen  36851,  from  North  Carolina).  KinzigUte  is  a  somewhat 
similar,  though  fine  grained,  and  compact,  rock  consisting  of  garneta, 
plagioclase,  feldspar,  and  black  mica,  and  which  is  found  in  Einzigaod 
the  Odenwald  (specimen  36657). 
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3.  The  Argillaceous  schists.    Clay  slates. 

Clay  slate,  or  roofing  slate,  differs  frora  tbe  argillaceous  rocks  already 
described  (p.  537),  in  that  it  has  undergone  a  certain  amount  of  dynamic 
nietamorphism  which  has  developed  in  it  its  fissile  character,  and  at  the 
same  time  more  or  less  obliterated  its  Iragmental  nature  and  converted 
it  in  many  cases  into  an  extremely  finegrained  mica  schist.  The  slates 
as  a  whole  may  perhaps  be  considered  as  standing  intermediiite  between 
the  true  fragmental  rocks  and  the  crystalline  schists,  though  a  constant 
gradation  is  readily  traced  from  the  unaltered  argillites  through  the 
eleavable  slates  to  the  so-called  argillitic  mica  schists.  The  nature  and 
structure  of  the  rocks  here  included  may  be  best  understood  by  refer- 
ence to  Professor  Geikie's  text  book,  pp.  125  and  228.  A  more  instruct- 
ive series  than  is  here  shown  is  displayed  in  the  exhibits  devoted  to 
dynamic  geology. 

IV.— Rocks  formed  thbough  igneous  agencies.    Eruptive.^ 

This  group  includes  all  those  rocks  which  having  once  l)een  in  a  state 
of  igneous  fusion  owe  their  present  structural  and  other  peculiarities  to 
(1)  The  chemical  composition  of  their  original  molten  magmas,  and  (2) 
the  conditions  under  which  these  magmas  cooled.  As  a  matter  of  gen- 
eral principle  it  may  be  stated  that  the  greater  the  pressure  under  which 
a  rock  solidifies  and  the  slower  and  more  gradual  the  cooling  the  more 
perfect  will  be  the  crystalline  structure.  Hence  it  follows  that  the 
older  and  deep-seated  rocks  which  were  forced  up  in  the  form  of  dikes, 
bosses,  or  intrustive  sheets  Jito  the  overlying  masses,  and  which  have 
become  exposed  only  through  erosion,  are  the  more  highly  crystalline, 
while  those  which  like  the  modern  lavas  have  flowed  out  upon  the  sur- 
face are  more  or  less  felsitic  or  glassy.  (See  Figs.  1,  2, 3,  and  4,  PI.  cxx. 
The  rocks  from  which  these  sections  were  prepared  are  of  essentially 
the  same  composition,  the  variations  in  structure  being  due  to  condi- 
tions of  cooling.)  Intermediate  structures  have  been  produced  through 
a  beginning  of  crystallization  at  certain  depths  below  the  surface,  after 
which  and  while  a  portion  of  the  magma  was  still  fluid  it  was  pushed 
upwards  towards  the  surface  where  cooling  progressed  more  rapidly, 
the  result  being  a  glassy  or  felsitic  rock  with  scattering  or  porphyritic 
crystals,  as  shown  in  the  structural  series.  It  is  customary  to  speak  of 
this  noncrystalline  or  unindividualized  material  as  the  groundm<iss  or 
base.  Kocks  which  are  crystalline  throughout  are  said  to  be  holocrys- 
talline;  those  which  are  without  ci'ystalline  development,  but  consist 

*Aclvantftge  has  been  taken  of  tbe  opportunity  bere  offered  for  bringing  together 
as  largo  a  series  as  the  present  facilities  will  allow  of  such  rocks  as  bave  been  the 
subject  of  tbe  close  methods  of  scrutiny  adopted  in  modern  petrography.  It  there- 
fore bappens  that  certain  groups,  and  perbaps  tbe  eruptive  rocks  as  a  wbole,  are 
represented  in  greater  profusion  tban  tbeir  geological  importance  seemingly  war- 
rants. Tbe  system  of  installation  is,  however,  by  no  means  inelastic,  and  when  these 
other  groups  shall  in  tbeir  turn  receive  the  attention  they  merit  a  ])lace  can  readily 
be  made  for  them  by  sabstitution,  or,  better  yet,  by  an  expansion  of  tbe  entire  serieB. 
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of  a  stractureless  mass  are  amorplious.  Intermediate  varieties,  in  part 
crystalline  and  in  x>art  amorphous,  those  carrying  crystals  imbedded 
in  a  glassy  or  felsitic  base,  are  called  hypocrystalline. 

According  to  their  mode  of  occurrence  the  eruptive  rocks  are  divided 
here  into  two  main  groups.  (1)  The  intrusive  or  plutonic  rocks,  and 
(2)  the  effusive,  or  volcanic  rocks.*  These  two  groups  are  then  sah- 
divided  according  to  their  mineral  and  chemical  comi>08itioii. 

A.— Intrusive  or  plutonic  rocks. 

This  group  includes  those  rocks  which,  while  in  a  molten  condition, 
were  forced  up  or  intruded  between  the  older  and  overlying  rocks  iu 
the  form  of  dikes,  bosses,  or  intrusive  sheets,  and  which  never  reached 
the  surface,  but  cooled  and  crystallized  at  such  depths  and  under  snch 
pressure  as  to  become  holocrystalllne.  They  are  found  as  a  rale  ouly 
among  the  older  rocks,  since  it  is  only  here  that  the  erosion  has  been 
sufficient  for  their  exposure.  It  is  to  be  noticed  that  they  are,  as  a 
rule,  even  to  the  unaided  eye,  distinctly  crystalline;  that  they  are 
never  amygdaloidal  or  vesicular,  and  very  rarely  show  flow  atractnre; 
all  of  which  are  features  common  to  the  effusive  rocks  next  to  be  de- 
scribed. 

According  to  their  mineral  and  chemical  composition  the  rocks  of 
this  group  are  divided  into  nine  subgroups,  or  families,  as  follows:  (1) 
The  granites,  (2)  the  syenites,  (3)  the  uepheline  syenites,  (4)  the  di- 
orites,  (5)  the  gabbros,  (6)  the  diabases,  (7)  the  theralites,  (8)  the  i)eri- 
dotites,  and  (9)  the  pyroxenites. 

1.  The  granites. 

Granite,  from  the  Latin  granum^  a  grain  in  allusion  to  the  granalar 
structure. 

Mineral  composition, — The  essential  constituents  of  granite  are  quartz 
and  a  potash,  feldspar  (either  orthoclase  or  microcliue),  and  plagio- 
clase.  Nearly  always  one  or  more  minerals  of  the  mica,  hornblende,  or 
pyroxene  group  are  present,  and  iu  sniall,  usually  microscopic  forms, 
the  accessories  magnetite,  apatite,  and  zircon ;  more  rarely  occur 
spheue,  beryl,  topaz,  tourmaline,  garnet,  epidote,  allanite,  fluorite,  and 
pyrite.  Dele-sse*  has  made  the  following  determination  of  the  relative 
proportion  of ''the  various  constituents  iu  two  well-known  granites: 


EgyptUn  red  granite. 

Parts.  '            Porphyritic  Rnmite,  VoagM. 

part*. 

Rail  orthoclftM)    ..........._.... .......... 

43  1  White  orthoclase 

9 

White  hlbitA    

P  '  Hm1dlflboliffooJasf» 

Gray  quartz 

44  '  Gray  quartz 

a 

Black  mica 

4  ■  Mica 

s 

Total 

100             Total 

i« 

*  Rosenbnsch^s  group  of  ilike  rocks  or  gangesteine  in  here  iDolnded  with  the  platooks. 
t  Prestwlch  Chomicnl  and  Physical  Geology,  vol.  I,  p.  42. 
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Chemical  composition. — The  average  chemical  composition  as  given  by 
Geikieis  as  follows:  Silica,  72.07;  alumina,  14.81 ;  potash,  5.11;  soda, 
2.79;  lime,  1.63;  magnesia,  0.33 ;  iron  protoxide,  2.22;  loss  by  ignition, 
1.09.    Total,  100.05  per  cent.    Specific  gravity,  2.66. 

Structure. — The  granites  are  holocrystalline  granular  rocks  without 
trace  of  amorphous  interstitial  matter.  Asa  rule  none  of  the  essential 
constituents  show  perfect  crystal  outlines,  though  the  feldspathic  min- 
erals are  often  quite  perfectly  formed.  The  quartz  has  always  been  the 
last  mineral  to  solidify,  and  hence  occurs  only  as  irregular  granules 
occupying  the  interspaces.  It  is  remarkable  from  its  carrying  innumer- 
able cavities  filled  with  liquid  and  gaseous  carbonic  acid  or  with  saline 
matter.  So  minute  are  these  cavities  that  it  has  been  estimated  by 
Sorby  that  from  one  to  ten  thousand  millions  could  be  contained  in  a 
single  cubic  inch  of  space.  The  microscopic  structure  of  a  mica  granite 
from  Maine  is  shown  in  transparency  No.  39076  and  in  Fig.  1,  PL  cxx. 

The  rocks  vary  in  texture  almost  indefinitely,  presenting  all  grada- 
tions from  fine  evenly  granular  rocks  to  coarsely  porphyritic  forms  in 
which  the  feldspars,  which  are  the  only  constituents  porphyritically  de- 
veloped, areseveral  inches  or  feet  in  length.  Compare  specimens  36751 
and  26815  from  Maryland  and  Egypt,  with  26386  and  38763  from  Mas- 
sachusetts and  California.  Concretionary  forms  are  rare.  Specimen 
No.  38546  (see  Fig.  2,  PI.  oxxvi)  is  of  a  granite  concretion  from  Fonni, 
Sardina,  cut  in  halves.  Specimen  70098  from  Craftsburg,  Vermont,  is 
unique  on  account  of  the  numerous  concretionary  masses  of  black  mica 
it  carries. 

Colors. — The  prevailing  color  is  some  shade  of  gray,  though  greenish, 
yellowish,  pink,  to  deep  red,  are  not  uncommon,  as  may  be  seen  by  ref- 
erence to  the  collection.  The  various  hues  are  due  to  the  color  of  the 
prevailing  feldspar  and  the  abundance  and  kind  of  the  accessory  min- 
erals. Granites,  in  which  muscovite  is  the  prevailing  mica,  are  nearly 
always  very  light  gray  in  color :  (Specimen  36164  from  the  Vosges 
Mountains).  The  dark  gray  varieties  are  due  largely  to  abundant  black 
mica  or  hornblende  (specimens  36186  and  38762  from  Germany  and 
California) ;  the  greenish  and  pink  or  red  colors  to  the  prevailing  green- 
ish, pink  or  red  feldspars  (specimens  29527,  26386,  and  37667  from 
New  Hampshire,  Massachusetts,  and  New  Brunswick). 

Classification  and  nomenclature. — Several  varieties  are  commonly  rec- 
ognized and  designated  by  names  dependent  upon  the  predominating 
accessory  mineral.  We  thus  have  (1)  muscovite  granite,  (2)  biotite 
granite  or  granitite,  (3)  biotite  muscovite  granite,  (4)  hornblende 
granite,  (5)  hornblende  biotite  granite,  and  more  rarely  (6)  pyroxene, 
(7)  tourmaline,  and  (8)  epidote  granite.  The  name  protogine  has 
been  given  to  a  granite  in  which  the  mica  is  in  part  or  wholly  replaced 
by  talc  (specimen  No.  36127  from  Mount  Blanc).  Graphic  granite  or 
pegmatite  is  a  granitic  rock  consisting  essentially  of  quartz  and  ortho- 
clase  BO  crystalized  together  in  long  parallel  columns  or  shells  that  a 
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cross  section  bears  a  crude  resemblance  to  Hebrew  writing  (see  speci- 
mens 10771,  3857,  09548,  4081,  35121,  39100,  and  37927,  and  Fig.  4,  PI 
cxxv.  Aplit  is  a  name  nsed  by  the  Germans  for  a  granite  very  poor  m 
mica  and  consisting  essentially  of  quartz  and  feldspar  only  (8pecimen 
!No.  36151  from  Schemnitz,  Hungary).  The  names  granitell  ami  Innar^ 
granite  have  also  been  used  to  designate  rocks  of  this  class  (specimen 
25115  from  Missouri).  Oreiscn  is  a  name  applied  to  a  quartz  mica  rock 
with  accessory  topaz  occurring  associated  with  the  tin  ores  of  Saxony 
and  regarded  as  a  granite  metamorphosed  by  exhaKations  of  fluoric  acid 
(specimens  3364,  36165,  and  36166).  Lu^ullianite  aud  Tro^clesworihiU 
are  local  names  given  to  tourmaline  or  tourmaline  fluorite  granitic 
rocks  occurring  at  Luxullian  and  Trowlesworth,  in  Cornwall^  England 
(specimens  36113  and  39002).  The  name  Unalcite  has  been  given  to  an 
epidotic  granite  with  pink  feldspars  and  occurring  in  the  UnakaMonu 
tains  in  western  North  Carolina  and  eastern  Tennessee  (specimen 
36784). 

The  name  granite  porphyry  is  made  to  include  a  class  of  rocks  placed 
by  Professor  Rosenbusch  under  the  head  of  ^^  gangesteinej^  or  dike 
rocks,  and  diiferingfrom  the  true  granites  mainly  in  structural  features. 
They  consist  in  their  typical  forms  of  orthoclase  feldspars  and  quartzes 
i>orphyritically  developed  in  a  liner  holocrystalline  aggregate  of  tLe 
minerals  common  to  the  granite  group.  The  characteristic  features  of 
the  rocks  so  far  as  revealed  by  hand  specimens  may  be  best  understootl 
by  referring  to  the  collections  (specimens  3873,  36219, 36220,  and  36221, 
from  Saxony,  Germany,  Silesia,  and  England). 

The  following  localities  and  varieties  are  represented: 

Muscovite  granite :  Hansdorf,  Silesiai  361G2;  Schnienitz,  Hungary,  :)6151;  RaymoDd. 
Maine  (with  garnets),  12251;  Baxrington,  New  Hainpsbire,  29515. 

Pegmatite:  Auburn,  Maine  (polished  slab),  39100;  Minot,  Maine  (with  tonrmaliDe^), 
35966;  Stowo,  Maine.  10771;  Portland,  Connecticut,  35121;  New  fiedfoni,  Ma**- 
sachnsetts,  40dl ;  JeffersoB,  Clear  Creek  County,  Colorado,  69548;  LiiuUacfa,  near 
Penig,  Saxony,  3857. 

Muscovite  biotite  granite:  Mnsqnito  Gnlch,  Park  Connty,  Colorado,  68813;  Gtorgr- 
town,  Clear  Creek  County,  Colorado,  36163 ;  Musquito  Gulch,  Park  Connty,  Col<»- 
rado,  36882;  Canton  Haag,  in  the  Vo^ges  Mountains,  Germany,  ;tt»lG4;  YcMgrt 
Mountains,  Germany,  36156;  Ochsenkopf,  in  the  Ficblelgcbirgc,  Gemiany. 
36159;  Gefrees,  in  the  Fichtelbirge,  Germany,  36157;  The  Erzgebirge.  Germany, 
36161;  Greffenstein.  Saxony,  36158 ;  Isle  of  Elba,  Italy,  36160;  Mount  Pleasant. 
Camborn,  Cornwall,  England,  36162. 

Biotite  muscovite  granite:  Manchester,  Hillsborough  Connty,  New  Harapshire,  361&*; 
Concord,  Merrimack  Connty,  New  Hampshire,  27081 ;  Salem,  New  Hampshire. 
27895 ;  northwest  from  Crawford  House,  New  Hampshire,  27868. 

Biotite  granite :  Near  Calais,  Maine  (pink),  70146 ;  Anbnrn,  Maine,  28539 ;  Brmiswick, 
Maine  (with  molybdenite)  28815;  Millbridge,  Wa«hingt«n  County,  MaiD«,25!^>: 
Craftsburg,  Vermont  (orbicular  granite),  70098 ;  Lyme  Station,  New  Loudon, 
Connecticut,  26079;  Baltimore,  Maryland,  38ii55;  Jones  Falls,  Baltimore,  Mary- 
land (with  microlino),  .36751 ;  Ilchester,  Maryland  (with  allanite),  69550;  David- 
son College,  Mecklenburgh  Connty,  North  Carolina,  27C44  ;  Buckhorn  Falls,  Bar 
nett  Connty,  North  Carolina,  27653;  Burnet,  Texas,  38824:  Buffalo,  Jefferson 
County,  Colorado,  36883;  Iron  Mass  Mountains,  Gunnison  County,  Colorado* 
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Plate  CXXV. 


Figs.  1  and  2.  Concretionary  pebbles  of  siliceous  sinter.    (Cat.  No. 
Fio.   3.  Concretionary  aragonite.    (Cat.  No.  mm,  U.  S.  N.  M.) 
Fio.   4.  Pegmatite.  (Cat.  No.  lom,  U.  S.  N.  M.) 
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28651.  Gold  Canon,  of  Red  Jacket  Mine,  Nevada,  24000.  Between  Los  Angeles 
and  Cocaniouga,  Los  Angeles  Connty,  California,  :id763;  Peter- Head,  Scotland, 
:^6177;  Korostyesor,  South  Russia  (with  garnet**),  :$881G;  Rhone,  France,  ,'<8262; 
La  Bresse  Vosges,  France,  3820:J ;  Roken,  Christiauia,  Norway,  :W178;  Ockerthal, 
in  the  Harz  Monntains,  36172;  Brocken,  in  the  HarzMonntains,  30171 ;  Kirneck- 
thal  Barr,  in  the  Vosgos  Mountains.  Gennany,  36170;  Vosges  Mountains,  Ger- 
many, 36179;  near  Chemnitz,  Saxony,  3854;  nearBantzen,  Saxony,  3852;  Dresden, 
Saxony,  3H50;  Alt  en  berg.  Saxony,  3851 ;  near  Freiberg,  Saxony,  3855  and  3853; 
near  Pirna,  Saxony,  3856 ;  Kleesberg,  Schneeberg,  Saxony,  30180 ;  Zehcen,  Saxony, 
36174;  Ane,  Schneeborg,  Saxony,  36181;  Silesia,  36168;  Triberg,  in  the  Black 
Forrest,  Germany,  :16169;  Prodazzo,  Tyrol,  36167;  Baveno,  Lake  Maggiore,  It«ly, 
36170;  Schrisheim,  Baden,  36173;  Japan,  11737. 

Hornblende  hhtiie  ffranite:  Meissen,  Saxony,  30187;  Reichenl)erg,  Saxony,  3611)7; 
Markirch,  Alsace,  Germany,  36185;  Kirneckthal,  Vosges  Mouutaius,  Germany, 
:36184 ;  Vosges  Mountains,  Germany,  36182;  Hohwahl,  Vosges  Mountains,  Ger- 
many, :{6183;  Odenwald,  Hesse,  Germany,  36186;  Loch  Etive,  Argylcshire,  Scot- 
land, 36191 ;  Mount  Sorrel,  Leicestershire,  England,  30189;  IlhadePafueta  Bay, 
Province  de  Rio  Janeiro,  Brazil,  69840;  Alexandria,  Egypt,  26^15;  Egypt,  70108; 
Lightning  Mountain,  Stratford,  New  Hampshire,  29527;  Saw  Pit  Canon,  Los 
Angeles  County.  California,  3^f762;  Bnftalo  Creek,  Platte  Cafion,  Jefferson 
County,  Colorado,  30192;  near  Salt  Lake  City,  Utah,  39095. 

ffamblende  granite :  Otter  Creek,  Mount  Desert,  Maine,  35923 ;  Bemis  Station,  New 
Hampshire,  29524  ;  Quincy,  Massachusetts.  2H556;  Jimtown,  Elysian  Park,  Colo- 
railo,  29264 ;  top  of  Mount  Lyell,  California,  37201 ;  St.  George,  New  Brunswick, 
Canada,  37667;  Groby,  Leicestershire,  England,  30190;  Freiberg,  Saxony,  3881; 
Elfdalen,  Sweden,  36194  ;  Upsala,  Sweden,  :^>193;  Meiascn,  Saxony,  3H58;  Romau- 
iche,  Saone  et  Loire,  France,  38227;  Haute  Saone,  France,  38260,  38263,  and 
36198 ;  St.  Maurice,  Vosges  Monntains,  France,  36195. 

Augite  granite :  Lavelline,  Vosges  Monntains,  France,  3ft)53. 

Tourmaline  granite:  Heidelberg,  Prussia,  70176;  Lnxullian,  St.  Austell,  Cornwall, 
England  (Luxullianite),  36113;  Trowlesworth,  England  (Trowlesworthite),  3900-<2; 
Govaranno,  Tuscany,  Italy,  38334  ;  Prodazzo.  Tyrol,  39176. 

Greisen :  Zinwald,  near  Alton  berg,  Saxony,  3864  and  36165;  Geyer,  Saxony  (with 
much  topaz),  36166. 

Epulote granite :  Dedham,  Norfolk  County, Massachnsetts,  36386;  Milans  Gap,  Madi- 
son County,  Virginia  (Unakite),  36784. 

liiotite  epidote  granite  :  Grand  River,  Colorado,  36027. 

Lithia  granite:  Near  Perns  Station,  Sao  Paulo  Railroad,  Province  de  Sao  Paulo,  Bra- 
zil, 69819. 

J^rotogine :  Monnt  Blanc,  36127. 

binary  granite :  Middleboro,  Missouri  (without  mica  or  hornblende),  25115. 

Granite  porphyry :  Altenberg,  Grermany,  :U>'219;  near  Freiberg,  Saxony,  3973;  Wheal 
Tremayne,  Cornwall,  England,  36221 ;  Erdmansdorf,  Silesia,  36220. 

2.  Thk  syenites. 

The  name  Syenite,  from  Syene,  a  tower  of  Egypt .• 
Mineral  composition. — The  syenites  differ  from  the  granites  only  in 
tbe  absence  of  the  mineral  quartz,  consisting  essentially  of  orthoclase 
feldspar  in  combination  with  biotite,  or  one  or  more  minerals  of  the 

•The  word  syenite  was  first  nsed  by  Pliny  to  designate  the  coarse  red  granite 
from  quarries  at  Syene  (see  specimen  26185  in  hornblende-bio tite  granite  series),  and 
used  by  the  Egyptians  in  their  obelisks  and  pyramids.  Afterwards  (in  1787)  Wer- 
ner introduced  the  word  into  geological  noinenclaturo  to  designate  a  class  of  granu- 
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anipbibole  or  pyroxene  group.  A  soda-lime  feldspar  is  nearly  always 
present  and  freqiientl}^  microcline;  other  common  accessories  are  apa- 
tite, zircon,  and  the  iron  ores. 

ChenMal  composition. — f  n  column  I  below  is  given  the  composition 
of  a  hornblende  syenite  from  near  Dresden,  Saxony,  and  in  II  that  of  a 
mica  syenite  (minette)  from  the  Odenwald. 


Silica 

Alumina .... 
Ferric  iron  . . 
Ferrous  iron  - 

Magnesia 

Litne 

Soda 

Potash 

Ignition 


Structure. — ^The  structure  of  the  syenites  is  wholly  analogous  to  that 
of  the  granites  and  need  not  be  further  described  here.  la  process  of 
crystallization  the  apatite,  zircon,  and  iron  ores  were  the  first  to  sepa- 
rate out  from  the  molten  magma,  and  hence  are  found  in  more  or  less 
perfect  forms  inclosed  by  the  feldspars  and  lat«r  formed  minerals. 
These  were  followed  in  order  by  the  mica,  hornblende,  or  angite,  and 
lastly  the  feldspars,  the  soda-lime  feldspars,  when  such  occur,  form- 
ing subsequent  to  the  orthoclase. 

Color. — ^The  prevailing  colors,  as  shown  by  the  collection,  are  Tarioo^ 
shades  of  gray,  through  pink  to  reddish. 

Classification  and  nomenclature. — According  as  one  or  the  other  of 
the  accessory  minerals  of  the  bisilicate  group  predominates  we  have 
(1)  hornblende  syenite,  (2)  mica  syenite,  or  minette,  and  augite  syenite. 

Other  varietal  names  have  from  time  to  time  been  given  by  varioos 
authors.  The  name  Minette^  first  introduced  into  geological  nomencla- 
ture by  Yoltz  in  1828  (Teall),  is  applied  to  a  fine-grained  mica  ortho- 
clase rock,  occurring  only  in  the  form  of  dikes  and  farther  dififeriog 
from  the  typical  syenites  in  having  a  porphyritic  rather  than  granitic 
structure.  (See  specimens  36290  to  36299  inclusive,  from  Baden,  Sai- 
ony,  and  various  parts  of  Germany.)     Vogesite  (specimen  70025  from 


lar  rocks  consisting  of  feldspar  and  hornblende,  either  with  or  without  quarts. 
Later,  when  a  more  precise  classification  became  necessary,  the  German  geologist! 
reserved  the  name  syenite  to  designate  only  the  quart/less  yarieties  of  these  rockN 
while  the  qnartz-bearing  varieties  were  referred  to  the  horn  blend  ic  granites.  TbU 
is  the  classification  now  followed  by  all  the  leading  petrologists  and  is  therefore 
adopted  here.  Much  confusion  has  arisen  from  the  fact  that  the  French  gtKilogist 
Roziere  insisted  upon  designating  the  quartz- bearing  rock  as  synnite,  a  practice 
which  has  been  followed  to  a  considerable  extent  both  in  this  country  and  England. 
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Brazil)  is  the  name  applied  to  a  similar  rock  in  which  hornblende  or 
aagite  prevails  in  place  of  mica.  These  rocks  are  placed  by  Prof. 
Eosenbusch  in  his  latest  work  in  the  group  of  syenitic  lamprophyrs. 
Monzonite  is  a  varietal  name  for  the  angite  syenite  of  Monzoni  in  the 
Tyrol  (specimens  36300  and  73112). 

The  distribution  of  the  syenites  is  much  more  limited  than  is  that  of 
the  granites.  The  following  localities  and  varieties  are  now  represented 
in  the  exhibition  series : 

Hornblende  sffenite:  Marblehead  Neok,  Mamachasetts,  35962;  Bed  Hill,  Monltonbor- 
ongh,  New  Hampshire,  29580;  Blue  HllU,  Caster  County,  Colorado,  36881 ;  Cluro 
Hills,  Cortes  Range,  Nevada,  21288 ;  Serra  de  Stinba,  province  of  Babia,  Brazil, 
69657  and  69858 ;  Vosges  Moantains,  Germany,  36289 ;  Biella,  Piedmont,  Italy, 
36287;  Osl5,  Christiana,  Norway,  362^ ;  Ise,  Japan,  11727 ;  near  Dresden,  Moritz- 
berg,  Zischenwitz,  and  Meissen,  Saxony,  3861,  3863,  36285  and  36286. 

Augite  sjfeniie:  Jackson,  New  Hampshire  (Uralitic),  27909  and  29587  ;  Monzoni,  Tyrol 
(Monzonite),  36300  and  73112 ;  Ilha  do  Cabo  Frio,  Rio  de  Janeiro,  Brazil,  69934 
and  69936 ;  Serra  do  Hilario,  province  of  Sao  Paulo,  Brazil  (Vogesite),  70025. 

Mica  syenite:  Schriesheim,  Odenwald,  Germany  (Minette),  36293;  Mittershausen, 
Odenwald,  Germany,  36290;  Nassau,  Germany,  36296;  Weinheim,  Baden  (Min- 
ette),  36291;  Clenrz,  in  the  Vosges  Mountains,  36292;  Spessbnrg,  near  Barr  iu 
the  Vosges  Mountains,  36225;  Andlanthal,  in  the  Vosges,  36294;  Scharpenstein 
and  St.  Michaels,  Saxony  (Mlnette),  36297  and  36298;  Schnappenhaussaer,  in  the 
Fitchtelgebirge  (Lamprophyr  of  Gnmbel),  36299;  Gallatin  and  Je£ferson  Coun- 
ties, Montana,  38600,  73168,  and  73169. 

Syenite  porphyry :  Near  Altenberg,  Saxony,  3871 ;  St.  Nabord,  in  the  Vogesen,  73120. 

3.  The  nephelixe  (elsolitb)  syenites,    fotaits. 

Nepheline  from  the  Oreek  ve^c^i^,  a  cloud,  since  the  mineral  becomcB 
clondy  on  immersion  in  acid.  Elseolite  from  eXaiovj  oil,  in  allusion  to  its 
greasy  luster,    ftyenite  from  Syene  iu  Egypt. 

Mineral  composition, — ^The  essential  constituents  of  this  group  are 
nepheline  (elseolite)  and  orthoclase,  with  nearly  always  a  pyroxenic 
mineral  and  a  plagioclase,  feldspar.  The  common  accessory  minerals 
are  sphene,  sodalite,  cancriuite,  zircon,  apatite,  black  mica,  and  the  iron 
ores  (ilmenite  and  magnetite)  with  occasional  eucolite,  melinophane 
(specimens  36339  and  363 10),  and  also  tourmalines,  perowskite,  and  oli- 
vine. Oalcite,  epidote,  chlorite,  anaicite,  and  sundry  minerals  of  the 
zeolite  group  occur  as  secondary  products. 

Chemical  composition. — The  composition  of  the  elseolite  syenite  from 
province  of  Algrave,  Portugal,  as  given  by  A.  Meriau,  is  as  follows : 
Silica  54.61,  ainmina  22.07,  sesqnioxide  of  iron  2.33,  protoxide  of  iron 
2.50,  magnesia  0.88,  lime  2.51,  soda  7.58,  potash  5.46,  water  1.13,  ti- 
tanic oxide  0.09,  phosphoric  acid  0.15  per  cent. 

Color, — ^The  colors  are  light  to  dark  gray  and  sometimes  reddish. 

Structure. — ^These,  like  the  syenites  and  granites,  are  massive  holo- 
crystalline  granular  rocks,  and  as  a  rule  sufficiently  coarse  in  texture 
to  allow  a  partial  determination  of  the  constituent  parts  by  the  unaided 
eye.  In  the  Litchfield  (Maine)  syenite  the  elseolite  often  occurs  in 
crystals  upwards  of  5  centimetres  in  length,  and  zircons  2  centimetres  in 
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leDgth  aro  uot  rare  (speciiDeus  26418  and  72884).  Neither  of  the  es- 
seutial  constitaents  occur  in  tbe  form  of  perfect  crystals,  while  the 
apatite,  zircon,  black  mica,  and  pyroxeuic  constituents  often  preseot 
very  perfect  forms.  Tbe  cancrinite  occurs  both  as  secondary  after  tk 
el^olite  and  as  a  primary  constituent  in  the  form  of  long  needlelike 
yellow  crystals  with  a  hexagonal  outline.  This  last  form  is  e8i)ecialiy 
characteristic  of  the  Litchfield  rock  (see  specimens  Nos.  72884, 7288-1, 
and  72886).  The  sodalite  occurs  both  as  crystals  and  in  irregular  mas^ 
sive  forms,  coating  the  walls  of  crevices,  as  shown  in  specimens  363^, 
38846, 72884  and  72885,  from  Maine,  and  from  Ditro,  Transylvania. 

Classification  and  nomenclature. — Several  varietal  names  have  beeo 
given  to  the  rocks  of  this  group  as  described  by  various  authors.  Mv 
ascite  was  the  name  given  by  G.  Rose  to  the  syenite  occurring  atMiask 
in  the  Urals;  Ditroite  to  that  occurring  at  Ditro,  in  Transylvania  {^u 
imens  36342,  38813,  38814,  38815  and  73110),  and  Foyaite  by  Blam  to 
that  from  Mount  Foya  in  the  province  of  Algrave  in  Portugal  (^i^^ 
mens  34817  and  34820).  The  name  Zircon  syenite  has  been  quite  appro^ 
priately  given  to  the  variety  from  Laurvig  (specimen  No.  36341),  it 
southern  Norway,  which  is  rich  in  this  mineral.  Tinguaite  is  tb- 
name  proposed  for  a  varietal  form  from  Berra  de  Tingua,  provinces- 
Rio  Janeiro,  Brazil  (specimens  69053,  70234,  70235,  70236  and  TOlMc 

Like  the  syenites  proper,  these  are  rocks  of  comparative  rarity.  1» 
following  varieties  and  localities  are  represented :  | 

NearHotSpriugB,  Saline  County,  Arkausas,  27519  and  39188;  Fourche  Cove,  Pala^^  I 
County,  Arkansas,  4874  and  4885;   Litchfield,  Kennebec  County,  Maine,  d^'| 
and  35935;  Ihid,  with  much  cancrinite,  72884;  Ibid,  showinf^  large  patches?' 
aodalite  (blue)  and  cancrinite  (yellow),  together  with  zircons,  72885 ;  Marblebc*' ' 
Massachusetts,  37664;  near  Libertyville,  New  Jersey,  36776.    Serra  do  Tiii;'-' 
Brazil  (Tinguaite).  6995:),  70234,  70235,  70236,  and  70240 ;  Ilha  do  Cabo  Frio.L 
Janeiro,  Brazil,  69944;  Aroen,  LangsnndsQord,  Norway  (with  eukolit  and  »' 
linophane),  36340 ;  Ibid  (zirkon  syenite),  36341 ;  Little  Aro,  Barkevig  and  Um! 
Aroen,  Langsundsfjord,  Norway,  70405,  36336,  36337,  and  36338;  Lanrrik,  M 
way,  70400;   Diti-o,  Transylvania  (Ditroite),  38815  (with  sodalite),  38813.  ^^ 
36342;  Predazzo,  Tyrol,  36340,  39184;  Foya,  Portugal  (Foyaitc),  34819  and  3«il 
Picota,  Portugal,  34817. 

ElflBolite  syenite  porphyry  (Liebnerite)  near  Predazzo,  Tyrol,  36343 ;  ViezeDft.  Fri 
Thai,  Tyrol,  73113. 


4.— The  diokitks  (Gkeenstone  in  part). 

Diorite,  from  tbe  Greek  word  dwptUtv^  to  distinguisb.     Term 
used  by  the  mineralogist  Hauy. 

Mineral  composition, — Tbe  essential  constituents  of  diorite  are  pli 
clase  feldspar,  either  labradorite  or  oligoclase,  and  hornblende  or  \M 
mica.  The  common  accessories  are  magnetite,  titanic  iron,  orthocU 
apatite,  epidote,  quartz,  augite,  black  mica,  and  pyrite,  morerarelrfl 
nets.    Calcite  and  chlorite  occur  as  alteration  products. 

Chemical  composition. — According  to  Zirkel,  the  average  cbenii 
composition  is  silica,  52.GG }  alumina,  18.92 ;  iron  protoxide,  9.09;  li 
Q.73'j  magnesia,  5.  L2;  potash,  2.42;  soda,  3.71;  water,  1.35  per  oeii 
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Structure.-^iyiontes  are  liolocrystalline  gran  alar  rocks,  and  are,  as  a 
rale^  massive,  though  schistose  forms  occur.  The  individual  crystals 
composing  the  rock  are  sometimes  grouped  in  globular  aggregates, 
thus  forming  the  so-called  Orbicular  diorite,  Kugel  diorite^  or  Napoleon- 
ite,  shown  in  specimen  No.  6722  from  Corsica  (see  also  PI.  Gxxvi).  Tbe 
texture  is,  as  a  rule,  fine,  compact,  and  homogeneous,  and  its  true  nature 
discernible  only  with  the  aid  of  a  microscope ;  more  rarely  porphyritic 
forms  occur. 

Colors. — ^The  colors  vary  from  green  and  dark  gray  to  almost  black. 

Classification. — Accordingly  as  they  vary  in  mineral  composition  the 
diorites  are  classified  as  (I)  diorite,  in  which  hornblende  alone  is  the 
predominating  accessory ;  (2)  mica  diorite,  in  which  black  mica  replaces 
tbe  hornblende,  and  (3)  augite  diorite,  in  which  the  hornblende  is  par- 
tially replaced  by  augite.  The  presence  of  quartz  gives  rise  to  the 
varieties,  quartz^  quartz  augite^  and  quartz  micadiorites.  The  name  ton- 
alite  has  been  given  by  Yom  Rath  to  a  quartz  diorite  containing  the 
feldspar  andesine  and  very  rich  in  black  mica  (specimen  363G1,  from 
Monte  Touale,  in  the  Tyrol).  Kersantite  is  a  dioritic  rock  occurring, 
so  far  as  known,  only  in  dikes,  and  consisting  essentially  of  black  mica 
and  plagiocliise,  with  accessory  apatite  and  augite,  or  more  rarely  horn- 
blende, quartz,  and  orthoclase  (specimens  3G356,  36357,  36360,  70206, 
3C358, 36359  and  39039).  It  differs  from  the  true  mica  diorite  in  being, 
as  a  rule,  of  a  porphyritic  rather  than  granitic  structure.  Professor 
Bosenbasch,  in  his  latest  work,  has  placed  the  kersantites,  together 
with  the  porphyritic  diorites  (Camptonites),  under  the  head  of  dioritic 
lamprophyrs  in  the  class  of  dike  rocks  or  <<  gangesteiue."  The  name, 
it  should  be  stated,  is  from  Kersantou,  a  small  hamlet  in  the  Brest 
Roads,  department  of  Fiuistere,  France. 

The  diorites  were  formerly,  before  their  exact  mineralogical  nature 
was  well  understood,  included  with  the  diabases  and  melaphyrs  under 
the  general  name  greenstone  (Ger.  Gruustein).  They  are  rocks  of  wide 
.  geographic  distribution,  but  apparently  less  abundant  in  the  United 
States  than  are  the  diabases.  The  lamprophyr  varieties  are  still  less 
abundant,  so  far  as  now  known,  and  are  represented  in  the  collection, 
as  will  be  noticed,  by  specimens  from  but  five  localities. 

The  following  localities  and  varieties  are  at  present  represented : 

Dioritet  proper :  Near  Reading,  Berks  Coanty,  Pennsylvaaia,  26474;  Coumtock  Lede, 
Nevada,  24151,  24154,  24005,  24007,  24042;  Agate  Pass,  Cortes  Raoge,  Nevada, 
21312;  Yirfrinia  Range,  Washoe  County,  Nevada,  22616;  Jamestown,  Bonlder 
County,  Colorado,  26876;  Howland,  Lake  County,  Colorado,  68963;  Buckskin 
Gulch,  Park  County,  Colorado,  68967;  Madison  County,  Montana,  73171,  73172, 

.  and  73173;  Rio  San  Francisco,  Brazil,  69870;  Hesse,  Germany,  36365;  Redwitz, 

in  the  Fitchelgebirge,  Bavaria,  36366;  Weinheim  aud  Schriesheim,  Baden,  36367 

' '  and  3669 ;  Frieberg,  Saxony,  36368  ;  La  Fiesse,  Vosges,  France,  36372 ;  Grissel- 

i^'  ham,  Upland  Sweden,  35635. 

Orbicular  diorite^  kugel  diorite,  or  uapoleonite,  Corsica,  67222,  36054  (polished  slab). 

^^-r  Mica  diorite:  Stewartstown,  New  Hampshire,  27860;  near  Croton,  New  York,  72957; 
Comstock  Lode,  Nevada,  24124  ;  Stony  Point,  Rockland  County,  New  York,  38342  j 
l^ippinhof,  near  Freibergi  Black  Forest,  Baden,  38345. 
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Quartz  diorite :  Schwarzenberg,  Saxony,  36362 ;  Monte  Tonale,  in  the  Tyrol  (tonaliie), 
36361;  Mount  Blauc,  3619  ;  Schemenitz,  Hungary,  26371  ;  Nennteatein  in  the 
Vosges,  36363  ;  Weinheim,  Baden,  70207. 

Augite  diorite :  Schemnitz,  Hungary,  36373  and  36374  ;  Czicloya  Band,  Hangarj(witb 
qnartz),  70208. 

0(  the  diorititjj  lamprophyrs,  are  exhibited:  Camptonite,  Campion  Falls,  New  Hamp- 
shire, 29424  and  29425 ;  Livermore  Falls,  New  Hampshire,  29452  ;  North  Lisboo, 
New  Hampshire,  38042 ;  Dixville  Notch,  New  Hampshire,  29422;  Forest  of  Dean 
Iron  mines,  Orange  County,  New  York,  39399. 

Eersantite:  Kersanton,  Finisiere,  France,  36356;  Nassau,  Germany,  36357  and  36360; 
Michielstein,  Hartz  Mountains,  Germany,  70206 ;  Wiltschthal  in  the  Ers-Gebirj^ 
Saxony,  36358 ;  Markish  in  the  Vosges  Mountains,  36359 ;  Franklin  Furaaee,  New 
Jersey,  39039. 

5.  The  gabbros. 

Gabbro,  an  old  Italian  name  originally  applied  to  serpentinoas  rocks 
containing  dialla^e. 

Mineral  composition. — The  gabbros  consist  essentially  of  a  basio  soda 
lime  feldspar,  either  labradorite,  bytownite  or  anorthite,  and  dillageor 
a  closely  related  monoclinic  pyroxene,  a  rhombic  pyroxene  (enstatiteor 
bypersthene),  and  more  rarely  olivine.  Apatite  and  the  iron  ores  are 
'  almost  aniversally  present  and  often  picotite,  chromite,  pyrrhotite,  more 
rarely  common  pyrites,  and  a  green  spinell.  Secondary  brown  mica  and 
hornblende  are  common.    Quartz  occurs  but  rarely. 

Chemical  composition. — The  average  of  seven  analyses  as  given  by 
Professor  Zirkel  is  as  follows :  Silica  50.17,  alumina  16.39,  oxide  of 
iron  11.91,  lime  9.49,  magnesia  6.06,  potash  .93,  soda  2.67,  ignition  1.84 
per  cent.    Specific  gravity,  2.85  to  3.10. 

Structure. — The  gabbro  structure  is  quite  variable.  Like  the  other 
plutonic  rocks  mentioned  they  are  crystalline  granular,  the  essential 
constituents  rarely  showing  perfect  crystal  oatlines.  As  a  rule  the 
pyroxenic  constituent  occurs  in  broad  and  very  irregularly  outlined 
plates,  filling  the  interstices  of  the  feldspars  which  are  themselves  in 
short  and  stout  forms  quite  at  variance  with  the  elongated  lath-shaped 
forms  seen  in  diabases.  This  rule  is,  however,  in  some  cases  reversed, 
and  the  feldspars  occur  in  broad  irregular  forms  surrounding  the  more 
perfectly  formed  pyroxenes.  (See  very  coarse  gabbro  from  Monte  Fer- 
rate, near  Prato,  Italy,  No.  73056.)  Transitions  into  diabase  structare 
are  not  uncommon.  In  rare  instances  the  pyroxenic  constituents  occur 
in  concretionary  aggregates  or  kugels  as  in  the  peculiar  gabbro  from 
Smaalanene  in  Norway  (see  large  specimen  No.  38429).  Through  a 
molecular  change  of  the  pyroxenic  constitutent  the  gabbros  pass  into 
diorites  as  do  also  the  diabases.  A  beautiful  illustration  of  this  is  giveo 
in  the  gabbro  about  Baltimore,  Maryland,  described  by  Dr.  George  H. 
Williams,  and  represented  in  the  collections  by  specimens  36754  and 
36755.  Both  are  from  the  same  rock  mass,  but  one  is  a  typical  gabbro 
while  the  other  would  be  classed  as  a  diorite  if  judged  by  its  mineral 
composition  alone. 
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Plate  CXXVI. 


Fio.  1.  Orbicular  diorite.  (Cat.  No.  360)4,  U.  S.  N.M.) 
Fin.  2.  Granite  spheroid.    (Cat.  No.  38696, U.  S.  N.  M.) 
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Colors, — The  prevailiug  colors  are  gray  to  nearly  black ;  sometimes 
greenish  through  decomposition. 

Classification. -^The  rocks  of  this  group  are  divided  into  (1)  the  true 
gabbros — that  is.  plagioclase  diallage  rocks — and  (2)  norites  or  plagio- 
clase  bronzite  and  hypersthene  rocks.  Both  varieties  are  further  subdi- 
vided according  to  the  presence  or  absence  of  olivine.  We  then 
have : 

Trae  gabbro      ^  PLigioclase  -f  diallage. 
Olivine  gabbro  ::=  Plagiociaae  -f-  diallage  aud  oliviue. 
Norite  ^^  Plagioclase  -j-  liyperstheue  or  bronzite. 

Oliviue  norte     =  Plagioclaso  +  hyperstheuo  and  olivine. 

Nearly  all  gabbros  contain  more  or  less  rhombic  pyroxene,  and  hence 
pass  by  gradual  transitions  into  the  norites.  (Illustrated  in  specimens 
38429,  39016  and  36754.)  Through  a  diminution  in  the  proportion  of 
feldspar  they  pass  into  the  peridotites,  and  a  like  diminution  in  the  pro- 
portion of  pyroxene  gives  rise  to  the  so-called  forellenstein,  (Speci- 
mens 36522  and  365'J3,  from  Volpersdorf,  Silesia.)  Hyperite  is  the  name 
given  by  Tornebohm  to  a  rock  intermediate  between  normal  gabbro 
and  norite.    (Specimen  70416,  from  Norway.) 

The  following  are  the  principal  localities  and  varieties  now  repre- 
sented : 

Gabbi'o:  Gilford  and  Waterville,  New  Hampshire,  37048,  37047,  and  27856;  Beaver 
Bay,  Lake  County,  Minnesota,  26571  and  26632  ;  Washingtonville,  Orange 
County,  New  York,  36129 ;  Coverack,  Lizard  District,  England  (the  diallage  rock 
of  De  la  Beche),  39003;  Bamle,  Norway,  70410;  Volpersdorf,  Silesia,  36510  to 
36514  inclusive ;  Schmalenberg,  Prussia,  36515  and  36516 ;  Monte  Ferrate,  near 
Prate,  Italy,  73056 ;  near  Porretta,  Province  of  Bologne,  Italy,  36517,  36518,  and 
73059;  Monte  Cavaloro,  Bologne,  Italy  (oligoklasit),  36519  and  73058;  Kijor, 
South  Russia,  38,809. 

Olivine  gabbro:  Pigeon  Point,  Minnesota,  70611;  Pikesville,  Maryland,  6955G; 
Gwynn's  Falls,  Maryland,  36753;  Volpersdorf,  Silesia,  36520  to  36523,  inclusive  ; 
Elfdalen,  Sweden,  36524;  Snarum,  Norway.  36525 ;  Bamle,  Norway,  36526;  An- 
son, North  Carolina,  39016 ;  Ilchester,  Maryland,  69552 ;  near  Baltimore,  Mary- 
land, 36754  and  36755 ;  the  last  a  gabbro  diorite  resulting  from  the  molecular 
alteration  of  the  gabbro  No.  36754,  both  samples  being  broken  from  the  same 
rock  mass. 

jyorile :  Keeseville,  Essex  County,  New  York,  38744,  38748,  and  29346,  the  last  with 
garnets ;  Port  Kent,  New  York  (hyperite),  36125  ;  Kragero,  Norway  (hyperite), 
70416;  Ebersdorf,  Saxony  (hypersthenite),  34680;  Radanthal,  Harz  Mountains, 
Germany  (hypersthenite  aud  bronzite  anorthite  rock),  36527  and  73045  ;  Barro  do 
Pratorio,  Rio  Tubaras,  Province  of  Sta.  Catharina,  Brazil  (oliviue  norite),  69876; 
Baste  Harz  (bastite) ,  36528. 

ffypersthene  gabbro :  West  side  of  Ramsas  Mountain,  about  35  kilos  southeast  of 
Christiana,  Norway.  (Large  mass  on  special  pedestal,  38429).  This  rock  is  a 
peculiar  variety  of  gabbro  and  has  been  called  ** Potato  Rock"  on  account  of  its 
fancied  resemblance  to  a  mass  of  potatoes  imbedded  in  a  matrix.  It  consists,  ac- 
cording to  Prof.  Meinich,  of  **  kugels,'  or  concretionary  nodules  of  greenish-brown 
labradorite,  greenish  oligoclase,  scales  of  browu  and  green  mica,  and  abundant 
magnetite.    It  occurs  associated  with  the  nickel  ores  of  Smalenene. 

H.  Mis.  129,  pt.  2 36 
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().  Thr  diabasks. 

Diabase,  from  the  Greek  word  6ia/3(X(Ttt,skj}ii88iug  over ;  so  called  by 
Brou^niart  because  the  rock  passes  by  insensible  gradations  into  diorite. 
Mineral  composition. — The  essential  constituents  of  diabase  are  pla- 
giocliise  feldspar  and  au«jcite,  witli  nearly  always  magnetite  and  apatite 
in  microscopic  proportions.  The  common  accessories  are  hornblende, 
black  mica,  olivine,  enstatite,  hypersthene,  orthoc!a8e,qu{irtz,and  titanic 
iron.  Calcite,  chlorite,  hornbh3nde,  and  serpentine  are  common  as  pro- 
ducts of  alteration.  Through  a  molecular  change  known  as  uralitiza- 
tion  the  augite  notinfrefpiently  becomes  converted  into  hornblende,  as 
already  described  (page  510),  and  the  rock  thus  passes  over  into  diorite. 
The  plagioclase  may  be  labradorite,  oligoclase,  or  anorthite. 

Chemical  composition. — The  average  chemical  composition  as  given 
by  Zirkel  is  as  follows:  Silica,  49.54 ;  alumina,  15.50;  iron  protoxide, 

14.27 ;  lime,  8.20 ;  magueisia, 
5.29 ;  potash,  1.16  ;  soda,  3.3S ; 
loss  by  ignition  2.29  per  cent 
Specific  gravity,  2.8. 

Strvrcture.—Jn  structure  these 
rocks  are  holocrystalliue gran- 
ular, very  rarely  showing  any 
trace  of  amorphous  or  glassy 
base.*  Barely  do  the  constit- 
uents possess  perfect  crystal 
outlines,  but  are  more  or  less 
imperfect  and  distorted,  owing 
to  mutual  interference  in  proc^ 
ess  of  formation,  the  granular 
hypidiomorphic  structure  of 
Prof.  Eosenbuscb.  The  au^te 
in  the  typical  forms  occurs  in 
broad  and  sharply  angular 
plates  inclosing  the  elongated  or  lath-shaped  crystal  of  plagioclase, 
giving  rise  to  a  structure  known  as  ophitic  (see  Fig.  96).  The  rocks  are, 
as  a  rule,  compact,  fine,  and  homogeneous,  though  sometimes  iwrphyritic 
and  rarely  amygdaloidal. 

Colors. — The  colors  are  somber,  varying  from  greenish  through  dark- 
gray  to  nearly  black,  the  green  color  being  due  to  a  disseminated  chlo- 
ritic  or  sorpentinous  product  resulting  from  the  alteration  of  the  augite 
or  olivine. 

Classification. — Two  principal  varieties  are  recognized,  the  distinction 
being  ba^ed  upon  the  presence  or  absence  of  the  mineral  olivine.  We 
thus  have:  (I)  Olivine  diabase,  or  diabase  containing  olivine,  and  (2) 
diabase  proper,  or  diabase  without  olivine. 


Fig.  96. 
MlCRO-STKUCTURR  OF  DiABABE. 

(Werhawken,  New  Jersey.) 


•  Iddinga  discovered  the  presence  of  a  j^lnss  base  in  the  diabase  of  Orange  MoudUid, 
New  Jersey.     American  Jonrnal  of  Science,  May,  18"^. 
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Mauy  varietal  names  bave  been  given  from  time  to  time  by  different 
authors.  Gumbel  gave  the  name  of  leucophyr  to  a  very  chloritic  dia- 
base-like rock  consisting  of  pale  green  augiteand  a  sanssurite-like  pla- 
gioclasc.  (Specimens  36439  and  36440,  from  Bavaria  and  the  Yosges.) 
The  same  authority  gave  the  name  epidiorite  to  an  altered  diabase  rock 
occurring  in  small  dikes  between  tbe  Cambrian  and  Silurian  formations 
in  the  Fichtelgebirge,  and  in  which  the  augite  had  become  changed  to 
hornblende.  (Specimens  36370  and  70209,  from  Champ  St.  Veron,  Bel- 
gium.) He  also  designated  by  the  term  proterohase  a  Silurian  diabase 
consisting  of  a  green  or  brown  somewhat  fibrous  hornblende,  reddish 
augite,  two  varieties  of  plagioclase,  chlorite,  ilmenite,  a  little  magnetite, 
and  usually  a  magnesian  mica.  (Specimens  36435  to  36438,  inclusive, 
from  Bavaria,  Saxony,  and  the  Yogesen.)  The  name  ophite  has  been 
used  by  Pallarsou  to  designate  an  augite  plagioclase  eruptive  rock 
rich  in  hornblende  and  epidote  and  occurring  in  the  Pyrenees.  The 
researches  of  M.Levy  Kuhn  (Uutersuchungen  iiber  pyrenaische  Ophite, 
Inaug.  Dissertation)  and  others  have,  however,  shown  that  botli  these 
constituents  are  secondary,  resulting  from  the  augite  alteration  and 
that  the  rock  must  be  regarded  as  belonging  to  the  diabases.  (Speci- 
mens 36477  to  36480,  from  France.) 

The  Swedish  geologist  Tornebohm  gave  the  name  sahlite  diabase  to  a 
class  of  diabasic  rocks  containing  the  pyroxene  sahlite,  and  which  oc- 
curred in  dykes  cutting  the  granite,  gneiss,  and  Cambrian  sandstones  in 
the  province  of  Smaaland  and  in  other  localities.  (Specimen  36441,  from 
Scotland).  The  name  teaehenite  was  for  many  years  applied  to  a  class 
of  rocks  occurring  in  Moravia,  and  which,  until  the  recent  researches 
of  Bohrbach,  were  supposed  to  contain  nepheline,  but  are  now  regarded 
as  merely  varietal  forms  of  diabase.  (Specimens  36529,  36530,  36531, 
and  36533.)  Variolite  is  a  compact  often  spherulitic  variety  occurring 
in  some  instances  as  marginal  facies  of  ordinary  diabase.  (Specimens 
73124  and  73125,  from  the  headwaters  of  the  Durance,  on  the  Franco- 
Italian  frontier.)  The  name  eukrite  or  eucrite  was  first  used  by  G.  Rose 
to  designate  a  rock  consisting  of  white  anorthite  and  grayish  green 
augite  occurring  in  the  form  of  a  dike  cutting  the  carboniferous  lime- 
stone of  .Uarlingford  district,  Ireland.  These  rocks  were  included  by 
Prof.  Zirkell  under  the  head  of  **  anorthitgesteine.''  The  name  is 
now  little  used,  and  rocks  of  this  type  are  here  included  with  the  dia- 
bases.   (Specimens  35736  and  34823,  from  Finmark,  Norway.) 

The  diabases  are  among  the  most  abundant  and  widespread  of  our 
so-called  trap  rocks  occurring  in  the  form  of  dikes,  intrusive  sheets  and 
bosses.  They  are  especially  characteristic  of  the  Triassic  formations 
of  the  Eastern  United  States. 

The  following  are  the  principal  varieties  and  localities  now  repre- 
sented: 

JMalHue:  Near  Calais,  Maine,  70147;  Waterville,  New  Hampshire  (mica  diabase), 
27879;  Ossipee,  New  Hampshire  (labradorite  porphyry),  27853;  Medford,  Massa- 
chusetts,   26423;  Hinghara,   Massachusetts,   38377;  Greenfield,    Massachusetts, 


564  REPORT   OF   NATIONAL   MUSEUM,  1890. 

38385;  Rocky  Hill,  Somerset  County,  New  Jersey ,  26843 ;  York  County,  Peno. 
sylvauia,  370*i0;  Goose  Creek,  Lo  ado  an  County,  Red  House,  Charlotte  Coantj, 
and  Brandy  Station,  Culpeper  County,  Virginia,  28116, 73208,  and  73215;  Look- 
ville,  North  Carolina,  73210;  Forder  Saltash,  Cornwall,  England,  390C7;  Got« 
Saltasb,  Cornwall,  England,  39008;  Craig  Park,  Glasgow,  Scotland,  70382 and 
70384 ;  Magdesprung,  Wolfehagen,  Bodenthal,  Blankeuburg,  Altenbnk,  etc., 
Hartz  Mountains,  Germany,  3G42G,  36427,  36428,  36429,  36430,  36431 ;  Naasau, 
Germany,  36420,  36422. 36424,  and  36425  ;  Auhalt,  Germany,  36432 ;  Ehrenbreii- 
stein,  Prussia,  36419 ;  Nahe,  Prussia,  36418,  and  36426 ;  Steiubach  and  Bcrneck,  in 
the  Flchtel  Gebirge,  36433  and  36434;  Bogusvbowitz,  Moravia  (tescheuiti:), 
36529  to  36531  inclusive,  and  36533 ;  Koditz,  in  the  Fiohtel  Gebirge  (leokophyr), 
36439  ;  Breitenbach,  in  the  Vogos  Mountains,  36440  ;  Hartz  Mountains  (ophite), 
6723;  Haute  Goronue,  France  (ophite),  36477  and  36478;  Beziers,  Ileranet^ 
France  (ophite),  36479;  Garraux,  Pyrenees,  France  (ophite),  36480;  Champ  St. 
Voron,  Brabant,  Belgium  (Epidiorite),  36370  and  70209;  Edinburgh,  Scotlaud 
(sahlitdiabase),  36441;  Hof,  in  the  Fichtel  Gebirge  (proterobase),  36435;  Bant- 
zen,  Saxony  (protiTobase),  36436  and  36137;  Sperberbach,  Hohwald,  in  the 
Vosges  Mountains  (proterobase),  36438.  Hammerfest,  Province  of  Fiumark, Nor- 
way (Eukrite),  34828  and  35736. 
Olivine  diabase:  Addison,  Washington  County,  Maine,  37019  and  36843;  TeoaDt's 
Harbor,  Knox  County,  Maine,  39043;  Auburn,  Maine,  28533;  Liewistou,  Maiofl 
(very  rich  in  olivine),  37618 ;  near  Mine  La  Motte  Station,  Missouri,  70129;  Tbet- 
ford  Hill.  Vermont  (drift),  35062  ;  Rio  Janeiro,  Brazil,  69904. 

7.  The  tukralites. 

Theralite  from  the  Greek  word  ^rjpavj  to  seek  eagerly. 

This  is  the  name  given  by  Professor  Eosenbusch  to  a  class  of  intra- 
sive  rocks  consisting  essentially  of  plagioclase  feldspar  and  nepbeline, 
and  which  are  apparently  the  plutonic  equivalents  of  the  tephrites  and 
basanites.  Bocks  of  this  group  are,  so  far  as  now  known,  of  very 
limited  distribution. 

The  group  is  founded  by  Professor  Roseubusch  upon  certain  rocks 
occurring  in  dikes  and  laccolites  in  the  Cretaceous  sandstones  of  tbe 
Crazy  Mountains  of  Montana,  and  described  by  Prof.  J.  E.  Wolff,*  of 
Harvard  University. 

Mineral  composition, — The  essential  constituents  as  above  noted  are 
nepheline  and  plagioclase  with  accessory  augite,  olivine,  sodalite,  bio- 
tite,  magnetite,  apatite  and  secondary  hornblende,  and  zeolitic  minerals. 

Chemical  composition. — The  chemical  composition  as  given  by  Mr. 
Wolff  of  a  sample  from  near  Martinsdale  is  as  follows:  Silica,  43.175; 
alumina,  15.236 ;  ferrous  oxide,  7.607 ;  ferric  oxide,  2.668 ;  lime,  10.633: 
magnesia,  5.810;  potash,  4.070;  soda,  5.68;  water,  3.571;  solpharic 
anhydride,  0.94  per  cent 

Structure.— The  rocks  are  holocrystalline  granular  throughout 

Color*.— These  are  dark  gray  to  nearly  black. 

The  theralites  so  far  as  known  have  an  extremely  limited  distriba* 
tion.  The  group  is  represented  in  the  collection  only  by  sampler  from 
Gordon's  Butte,  and  Upper  Shields  River  basin  in  the  Crazy  Moau- 


*  Notes  on  the  Petrography  of  the  Crazy  Mountains  and  other  localitieB  in  Moo- 
tana,  by  J.  £.  Wolfif.    Also  Nenes  Jahrb.,  1885,  i,  p.  69. 
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tains,  Montana,  70599  and  73138 ;  and  Jagaecy,  Xirinca,  Bio  Biberia, 
Province  of  Sao  Paulo,  Brazil,  70023. 

8.    ThK  PKKIDOTITES. 

Peridotite,  so  called  because  the  mineral  peridot  (olivine)  is  the  chief 
constituent. 

Mineral  composition. — The  essential  constituent  is  olivine  associated 
nearly  always  with  chromite  or  picotite  and  the  iron  ores.  The  com- 
mon accessories  are  one  or  more  of  the  ferro-magnesian  silicate  minerals 
angite,  hornblende,  enstatite  and  black  mica;  feldspar  is  also  present 
in  certain  varieties  and  more  rarely  apatite,  garnet,  sillimanite,  perow- 
skite  and  pyrite. 

Chemical  composition. — The  chemical  composition  varies  somewhat 
with  the  character  and  abundance  of  the  prevailing  accessory.  The 
following  table  shows  the  composition  of  several  typical  varieties : 


Silica 

Alumina 

MaKneaia 

L.inie 

Iron  Bosqnlozide.... 

Iron  protoxide 

C  brome  oxide 

Manganese 

Potash 

Soda 

Nickel  oxide 

Water  and  ignition  . 
Specific  gravity 


41.58 
0.14 

49.28 
0.11 


7.49 


II. 

43.84 
1.14 

44.  ;i3 
1.71 
8.76 


0.42 
0.12 


0.31 
1.72 


1.06 
3.287 


III. 

39. 103 
4.04 

29. 176 
d.951 
4.315 

11.441 
0.446 
0.276 

Trace. 


I 


5.669 
2.03 


IV. 


42.94 

10.87 
16.32 
9.07 
3.47 
10.14 


Trace. 
0.15 
0.90 


6.09 
2.88 


38.01 
5.32 

23.29 
4.11 
6.70 
4.92 


0.22 
4.15 


10.60 
2.83 


VI. 


45.08 
6.28 

34.76 
2.15 
9.12 


0.26 


1.21 
3.269 


(I)  Dunite:  Macon  county,  North  Carolina.  (II)  Saxonite:  St. 
Paul's  Bocks,  Atlantic  Ocean.  (Ill)  Picrite:  Nassau,  Germany.  (IV) 
Hornblende  Picrite:  Ty  Cross,  Anglesia.  (V)  Picrite:  Little  Deer 
Isle,  Maine.    (VI)  Lherzolite :  Mont'O  Rossi,  IPiedmont. 

Structure.-^ThQ  structure  as  displayed  in  the  different  varieties  is 
somewhat  variable.  In  the  dunite  it  is  as  a  rule  even  crystalline  gran- 
ular, none  of  the  olivines  showing  perfect  crystal  outlines.  (Specimen 
3G845  from  North  Carolina.)  In  the  picrites  the  augite  or  hornblende 
often  occurs  in  the  form  of  broad  plates  occupying  the  interstices  of  the 
olivines  and  wholly  or  partially  inclosing  them,  as  in  the  hornblende 
picrite  of  Stony  Point,  New  York,  No.  38339.  The  saxonites  and  Iher- 
zolites  often  show  a  marked  porphyritic  structure  produced  by  the 
development  of  large  pjToxene  crystals  in  the  fine  and  evenly  granular 
ground  mass  of  olivines.  (Specimen  35758  from  Norway.  See  also  Fig. 
97,  as  drawn  by  Dr.  G.  H.  Williams.)  The  rocks  belong  to  the  class 
designated  as  hypidiomorpliic  granular  by  Professor  Rosenbusch ,  that 
is  rocks  composed  only  in  part  of  minerals  showing  crystal  faces  pecu- 
liar to  their  species. 
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Colors. — The  prevailing  colors  are  green,  greenish-gray,  yellowish- 
green,  dark  green  to  black. 

Nomenclature  and  classification. — Mineralogically  and  geologically  it 
will  be  observed  the  peridotites  bear  a  close  resemblance  to  the  olivine 
diabases  and  gabbros,  from  which  they  differ  only  in  the  absence  of 
feldspars.  Indeed,  Prof.  Jadd  has  shown  that  the  gabbros  and  diabase 
both  in  places  pa«s  by  insensible  gradations  Into  peridotites  through 
a  gradual  diminution  in  the  amount  of  their  feldspathic  constitaentB. 
Dr.  Wadsworth  would  extend  the  term  peridotite  to  include  rocks  of 
the  same  composition,  but  of  meteoric  as  well  as  terrestrial  origin, 
the  condition  of  the  included  iron,  whether  metallic  or  as  au  oxide 
being  considered  by  him  as  nonessential,  since  native  iron  is  also  found 
occasionally  in  terrestrial  rocks,  as  the  Greenland  basalts  and  some 
diabases. 

In  classifying  the  peridotites  the  varietal  distinctions  are  based  upon 
the  prevailing  accessory  mineral.    We  thus  have : 
Bunite^  consisting  essentially  of  olivine  only. 
ISaxonitej  consisting  essentially  of  olivine  and  enstatite. 
Ficrite,  consisting  essentially  of  olivine  Jind  augite. 
Hornblende picrite,  consisting  essentially  of  olivine  and  hornblende. 
Wehrlite  (or  eulysite),  consisting  essentially  of  olivine  and  diallage. 
Lherzolite,  consisting  esseutiMy  of  olivine,  enstatite,  and  augite. 
The  name  Dunite  was  first  used  by  Hochstetter  and  applied  to  the 
olivine  rock  of  Mount  Dun,  New  Zealand.    (Specimen  70346.)    Saxonite 
was  given  by  Wadsworth,  rocks  of  this  type  being  prevalent  in  Sax 

ony.  The  same  rock  has  since 
been  named  Harzburgite  by 
Eosenbusch.  The  name  Lher- 
zolite  is  from  Lake  Lherz  in  the 
Pyrenees. 

The  peridotites  are,  as  a  rule, 
highly  altered  rocks,  the  older 
forms  showing  a  more  or  less 
complete  transformation  of  their 
original  constituents  into  a  va 
riety  of  secondary  minerals,  tbe 
olivine  going  over  into  seri^en 
tine  or  talc  and  the  augite  o: 
hornblende  into  chlorite.  Tbe 
more  common  result  of  the  alter 
ation  of  peridotitic  rocks  u 
the  conversion  into  8eri>eDtiDf. 
which  takes  place  through  the  hydration  of  the  olivine  and  the  1\1>« 
ation  of  free  iron  oxides  and  chalcedony.  (See  Fig.  97.)  Recent  inve- 
tigations  have  shown  that  a  large  sharo.  of  the  serpen ti nous  rocks  ve^ 
thus  originated.     Hence  a  part  of  the  serpentines  are  here  exhibitai 


Fig.  97. 

MlCROBTUUCTURK  OF  PORPIIYBITIC  LHRRZOLITR. 
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(See  specimens  39014,  70137,  and  70556,  from  California,  England,  New 
York  State.)  Those  resulting  from  the  hydration  of  other  magnesian 
silicate  minerals  are  to  be  found  grouped  with  the  unaltered  rocks  of 
the  same  nature.    (See  also  exhibit  illustrating  the  origin  of  serpentine.) 

It  is,  perhaps,  as  jet  too  early  to  state  definitely  that  all  peridotites 
are  eniptive.  In  many  instances  their  eruptive  nature  is  beyond  dis- 
pute. Others  are  found  in  connection  with  the  crystalline  schists,  so  sit- 
uated as  to  suggest  that  they  may  themselves  be  metamorphic*  Owing 
to  their  basic  nature  and  low  fusing  points  the  peridotites  have  not,  as  a 
rule,  been  productive  of  pronounced  contact  nietamorphism.  They  have 
of  late  excited  considerable  interest  from  their  supposed  connection  with 
the  origin  of  the  diamond.  (See  under  head  of  picrite  porphyrites, 
p.  585.) 

The  peridotites  are  rocks  of  wide  distribution,  but  covering  compara^ 
tively  limited  areas.  The  following  are  the  principal  varieties  and 
localities  represented : 

Dunite:  Near  Webster,  North  Carolina,  39131  and  29004;  Cornndnm  Hill,  Macon 
Coanty,  North  Carolina,  36845;  Wake  Connty,  North  Carolina  (serpentine), 
39030  ;  Red  Hill,  Plumas  Connty,  California,  38:361 ;  Cumberland,  Rhode  Island 
(Cumherlandite),  39034;  Pun  Mountain,  New  Zealand,  70346. 

SaxoniU:  San  Francisco,  California,  39014 ;  Kiddle,  Oregon,  70600;  Lizard  district, 
Cornwall,  England  (serpentine),  390U;  Cadg^ith  district,  Cornwall,  England 
(serpentine),  70137;  nearTromsoc,  Norway,  3r)758. 

Picrtie:  Jlchester,  Maryland,  69551 ;  Little  Deer  Isle,  Maine,  39014;  Clickerton, 
Coi-nwall,  England,  39010 ;  Biedenkoff,  Hease  Nassau,  Prussia,  36578,  (Pala^opik- 
rite)  36579;  Tringenstein,  Nassua,  36(>80. 

Hornblende  Picrite :  Stony  Point,  New  York,  38339.     Madison  Connty,  Montana. 

TVherliie  {EulysUe):  Near  Red  Bluff,  Madison  Connty,  Montana,  70675;  Volpcrsdorf, 
Silesia,  34766;  Schriesheim,  Baden,  36581;  Terra  di  Zanschetta,  Bologna,  Italy, 
36584  and  36585;  Monte  Ferrato,  near  Prato,  Florence,  Italy,  73057. 

LherzoUte :  Lherz,  France,  38240 ;  Areige,  France,  6731 ;  Arguenos,  Haute  Garonne, 
France,  :^582;  Fauraft,  Markirch,  in  the  Vosages  Mountains,  3(>585. 

The  following  are  so  mnch  altered  that  they  can  be  designated  simply 
serpentines : 

Deer  Isle,  Maine,  39047 ;  Lynnfield,  Massachusetts,  70140  ;  Hoosac,  Berkshire  County, 
Massachusetts,  27205 ;  Russell,  Massachusetts,  38403  ;  Blaudford,  Massachn setts, 
38405;  Bare  Hills,  near  Baltimore,  Maryland,  :n'435;  Saliwick  Lake,  Alaska, 
37027 ;  Knpperherg,  in  the  Ficbtelgebiige,  Bavaria,  36583 ;  Greipendorf,  Saxony, 
36673;  Waldheim,  Saxony,  36675;  Ranen thai,  Vosges  Mountains,  36587;  Grnm- 
berg,  Silesia,  34765;  Japan,  27136. 

0.  The  ptroxenitks. 

Pyroxenite,  a  term  applied  by  Dr.  Huntt  to  certain  rocks  consist- 
ing essentially  of  minerals  of  the  pyroxene  group,  and  which  occurred 
both  as  intrusive  and  as  beds  or  nests  intercallated  with  stratitied 
rocks.  The  curator  here  follows  the  nomenclature  and  classification 
adopted  by  Dr.  G.  H.  Williams.t 


*Sec  Kalkowsky's  Elenicnto  der  Lithologie,  p.  242. 

t  Geology  of  Canada,  186:$,  p.  607. 

t  American  Geologist,  vol.  i,  July,  1800,  pp.  :J5-49. 
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Mineral  composition. — The  essential  constitaents  are  one  or  more 
minerals  of  the  pyroxene  group,  either  orthorhombic  or  monoclinic. 
Accessory  minerals  are  not  abundant  and  limited  mainly  to  the  iron 
ores  and  minerals  of  the  hornblende  or  mica  groups. 

Chemical  composition. — ^The  following  analyses  serve  to  show  tbe 
varijitions  which  are  due  mainly  to  the  varying  character  of  the  pyr- 
oxenic  constituents : 


I. 

50.80 

3.40 

0.32 

1.39 

8.11 

0.17 

12.31 

22.77 

Trace  .. 

II.    t 

53.98 
1.32 
0.53  , 
1.41 
3.» 

0.21 ; 

15.47 
22.50 

ni. 

Silica      

&3.1i 

i^lumlua ..--- 

o.« 

Cbronio  oxido .....••■.     ....  ............. 

0.S 

Feme  oxide 

Xti 

Ferrous  oxido 

4.1 

Manj^aDese 

0.S3 

I^inio 

89 

Maoganesia 

Soda 

a3e 

Potash  

Trace... 

1 

Water 

0.62 
0.24 

100.03 

0.83 

0.3« 

Clilorino. . . . .  .  ....  .......  ........................................... 

o,r> 

1 

Total 

100.24 

100-: 

(1)  Ilypersthene  dialla^e  rock,  Johnny  Cake  road,  Baltimore  Couuty. 
Maryland  5  (II)  hypersthene  diallage  rock,  H ebb ville  post-oflSce,Balti 

more  County,  Maryland,  an.l 
(III)  bronzite  diopside  rock, 
from  near  Webster,  North  Car 
olina. 

Structure. — The  pyroxenites 
are  holocrystalline  granular 
rocks,  at  times  evenly  granular 
and  saccharoidal,  or  again  i>or 
phyritic,  as  in  tbe  websterite 
from  Norlh  Carolina  (speoi 
mens  38832  and  17927).  The 
microscopic  structure  of  this 
rock  is  shown  in  Fig.  98  from 
the  original  drawing  by  Dr. 
Williams. 

Colors, — The  colors  are,  ju^  a 
rule,  greenish  or  bronze. 
Classifwaiion  and  nomenclature. — The  pyroxenites,  it  will  be  observed, 
difl'er  from  the  peridotites  only  in  the  lack  of  olivine.  Following  Dr. 
Williama's  nomenclature,  we  have  the  varieties  Dillagite,  Bronzitite, 
and  Ily  persthenite,  according  as  the  mineral  dillage,  bronzite,  or  hypers 
thene  forms  the  essential  constituent.  Webaterite  is  the  name  for  tbe 
'^nstatite-dillage  variety,  such  as  occurs  near  Webster,  North  Carolina 


Fig.  08. 

MiCRO-STRUCTUKE  OF  PYROXKNITE. 
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(specimens  38832,  39132,  and  70060),  and  liornblendite  that  of  the 
bornblende  augite  variety.  Tlirough  hydration  and  other  chemical 
changes  the  pyroxenites  give  rise  to  serpentiuoas,  hornblendic,  and 
steatitic  masses,  as  shown  in  specimens  from  Chester,  Pennsylvania,  and 
Kussdorf,  Saxony.  The  rocks  appear  to  rank  in  geological  importance 
next  to  the  peridotites. 

The  following  localities  are  represented : 

Chester  County,  Pennsylvania  (these  rocks  all  more  or  less  altered 
into  impure  serpentine),  25669,  38467, 38470, 38471,  38473,  38491,  38498, 
38484,  70;  >0  (williamsite),  and  70154;  near  Webster,  Jackson  County, 
North  Carolina,  70060, 38832, 39132 ;  Bussdorf  and  Kuhschnappel,  Sax- 
ony, 36674  and  70191,  Madison  County,  Montana,  73175. 

B.— Effusive  or  volcanic  rocks. 

This  group  includes  those  igneous  rocks  which,  like  the  plutonics, 
have  been  forced  up  through  the  overlying  rocks,  but  which  in  this 
case  came  nearly  or  quite  to  the  surface  and  flowed  out  as  lavas.  They 
therefore  in  many  cases  represent  merely  the  upper  portions  of  plutonic 
rocks,  from  which  they  differ  structurally,  having  become  less  per- 
fectly crystalline,  owing  to  their  more  rapid  cooling  and  solidification. 
The  characteristic  structure  of  the  group  is  porphyritic,  and  represents 
two  distinct  phases  of  cooling  and  crystallization;  (1)  an  intratellurial 
period  marked  by  the  crystallization  of  certain  constituents  while  the 
magma,  still  buried  in  the  depth  of  the  earth,  was  cooling  very  grad- 
ually, and  (2)  an  efifusive  period  marked  by  the  final  consolidation  of 
the  rock  on  the  surface.  As  this  final  cooling  was  much  the  more  rapid 
the  ultimate  product  is  a  glassy,  felsitic,  or  sometimes  holocrystalliue 
groundmass  inclosing  the  porphyritic  minerals  formed  during  the  first 
or  intratellurial  stage.  (See  structural  series  and  Figs.  3  and  4,  PL  oxx. ) 
Those  portions  which  have  cooled  wholly  on  the  surface  often  show  not 
merely  a  vitreous  form,  but  are  vesicular  or  pumiceous  as  well  from  the 
expansion  of  the  included  aqueous  vapor.  When  the  groundmiiss  is 
holocrystalline  the  rock  is  said  to  have  a  holocrystalline  porphyritic 
structure )  when  glassy,  a  vitrophyric  structure.  An  intermediate  form 
in  which  the  grouudmass  is  in  part  crystalline  and  in  part  glassy  is 
called  hypocrystalline porphyritic.  As  would  naturally  be  expected,  the 
rocks  of  this  group  form  a  series  in  part  parallel  with  those  of  the  plu- 
tonic group,  though  as  a  matter  of  fact,  as  noted  below,  effusive  forms 
occur  of  which  no  plutonic  equivalents  have  as  yet  been  found. 

According  to  the  geologic  period  of  their  extravasation,  whether  pre- 
Tertiary  or  Tertiary  and  post-Tertiary,  many  authorities  have  found  it 
convenient  to  divide  the  rocks  of  this  group  into  (1)  the  older  ovpaleo- 
volcanic  eflFusives,  and  (2)  the  younger  or  neovolcanic  eflfusives.  This 
distinction  is,  however,  not  well  marked  and  can  be  of  little  permanent 
value.  It  is  nevertheless  recognized  to  a  certain  extent  here,  inasmuch 
as  it  is  upheld  in  the  leading  text-book  on  the  subject,  and,  moreover, 
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in  most  instances  the  names  which  have  been  applied  to  the  Tertiary 
and  post-Tertiary  efiasives  differ  from  those  applied  to  rocks  of  the 
Paleozoic  ages,  of  which  they  may  be  otherwise  almost  exact  eqoiva- 
lents.*  The  following  table  shows  the  relationship  snch  as  exists  be- 
tween the  Platonics  and  the  effusives  so  far  as  now  known : 


PltttOOiCfl. 


Oranites 

Syenites 

Kepheline  Syenites 

Diorites 

Gabbros,  Norites,  Diabases.. 


Tberalites . 


Peridotites.... 
Pyroxenites  .. 
(Not  known)  . 

Do 

Do 


Etfasives. 


Paleovolcanic. 


^eoToIcfloic. 


QaartiK porphyries  ..i 

Quarts-  -free  porphyries 

( Not  known) 

Porphyritos 

Melaphyrs  and  Augite  porphy- 
ritos. 
(Not  known) 


Picrite  porphyritos . 

(Not  known) 

...do 

...do 

...do 


Liparites. 
Trachyte*. 

Nepheline  Phonolitcs. 
Andesites. 
BasalU. 


Thephrites    an  d 

part). 
Limbargites. 
Angitites  (f). 
Leacito  Rocks. 
Kepheline  Rocks. 
Melilite  Rocks. 


Basanites  (ia 


In  the  collections  the  effusives  are  arranged  in  the  order  given  below: 
(1)  Quartz  porphyries,  (2)  Liparites,  (3)  Quartz- free  porphyries,  (4) 
Trachytes,  (5)  Phonolites,  (6)  Porphyrites,  (7)  Andesites,  (8)  Melaphyrs 
and  Augite  porphyrites,  (9)  Basalts,  (10)  Tephrites  and  Basanites,  (11) 
Picrite  porphyrites,  (12)  Limburgites  and  Angitites,  (13)  Leacite  Bocks, 
(14)  Nepheline  Eocks,  and  (15)  Melilite  Bocks. 

1.  The  QUARTZ  porphyries. 

Oompoaition. — ^The  mineral  and  chemical  composition  of  the  quartz 
porphyries  is  essentially  the  same  as  that  of  the  granites,  from  whicb 
they  differ  mainly  in  structure.  Their  essential  constituents  are  quartz 
and  feldspar,  with  accessory  black  mica  or  hornblende  in  very  small 
quantities;  other  accessories  present,  as  a  rule,  only  in  microscopic 
quantities,  are  magnetite,  pyrite,  hematite,  and  epidote. 

Structure. — The  prevailing  structure  is  porphyritic.  To  the  unaided 
eye  they  present  a  very  dense  and  compact  groundmass  of  uniform  red- 
dish, brown,  black,  gray,  or  yellowish  color,  through  which  are  scattered 
'dear  glassy  crystals  of  quartz  alone,  or  of  quartz  and  feldspar  together. 
The  quartz  differs  from  the  quartz  of  granites  in  that  here  it  was  tlie 
'rtfirst  mineral  to  separate  out  on  cooling,  and  hence  has  taken  on  a  more 
.perfect  crystalline  form ;  the  crystal  outlines  of  the  feldspar  are  also 
well  defined.  Under  the  microscope  the  groundmass  in  the  typical 
vporphyry  is  found  to  consist  of  a  dense  felt-like  or  felsitic  irresolvable 

*  The  Curator  has  not  felt  it  incambent  upon  himself  here  to  subslitnte  other 
mames  for  those  now  commonly  accepted  by  thn  liest  authorities.  Snch  a  proceediog 
\woald  only  increase  the  confusion  now  existing. 
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substance,  which  chemical  analysis  shows  to  be  also  a  mixture  of  quartz- 
ose  and  feldspathic  material.  The  porphyritic  quartzes  show  frequently 
a  marked  corrosive  action  from  the  molten  magma,  the  mineral  having 
again  been  partially  dissolved  after  its  first  crystallization.  (Fig.  3, 
PI.  oxx.)  This  difference  in  structure  in  rocks  of  the  same  chemical 
composition  is  believed  to  be  due  wholly  to  the  different  circumstances 
under  which  the  two  rocks  have  solidified  from  a  molten  magma.  The 
structure  of  the  groundmass  is  not  always  felsitic,  but  may  vary  from 
a  glass,  as  in  the  pitchstones  of  Meissen,  Isle  of  Arran,  and  the  Lake 
Lugano  region,  through  spherulitic,  micropegmatitic,  and  porphyritic 
to  perfectly  microcrystalline  forms  as  in  the  microgranites.  This  difi'er- 
ence  in  structure  may  be  best  understood  by  reference  to  transparencies 
Nos.  39075  and  39078  in  the  windows  and  to  PI.  cxx,  which  show  the 
microscopic  structure  of  (1)  granite  from  Sullivan,  Hancock  County, 
Maine,  (2)  micropegmatite  from  Mount  Desert,  Maine  (specimen  70041 ), 
and  (3)  a  quartz  porphyry  from  Fairfield,  Pennsylvania. 

Marked  fluidal  structure  is  common  as  shown  by  the  specimens  in 
the  structural  series  Nos.  35946  and  35959,  and  also  in  specimens 
35959  and  26570,  from  Massachusetts  and  Minnesota.    (See  PI.  oxxvii.) 

Colors. — ^The  colors  of  the  groundmass,  as  above  noted,  vary  through 
reddish,  brownish,  gray  to  black  and  sometimes  yellowish  or  green. 
The  porphyritic  feldspars  vary  from  red,  pink,  and  yellow  to  snow- 
white  and  often  present  a  beautiful  contrast  with  the  groundmass,  form- 
ing a  desirable  stone  for  ornamental  purposes.  (Specimens  36244  and 
36245,  from  Elfdalen,  Sweden.) 

Classification  and  nomenclature. — Owing  to  the  very  slight  develop- 
ment of  the  accessory  minerals  mica,  hornblende,  etc.,  it  has  been 
found  impossible  to  adopt  the  system  of  classification  and  nomencla- 
ture used  with  the  granites  and  other  rocks.  Vogelsang's  classifica- 
tion as  modified  by  Rosenbusch  is  based  upon  the  structure  of  the 
groundmass  as  revealed  by  the  microscope.    It  is  as  follows : 

Groundmass  bolocrystalliDe  granular Micro-granite. 

Gronndmass  liolacrystalline,  but  formed  of  qnartz  and  feldspar, 

aggregates  rather  tban  d istrict  crystals Granophyr. 

Gronndmass  felsitic Felsopbyr. 

Gronndmass  glassy Vi  tropbyr. 

Intermediate  forms  are  designated  by  a  combination  of  the  names  as 
granofetsophyTy  felsovitrophyr^  etc.  The  name  felsite  is  often  given  to 
rocks  of  this  group  in  which  the  porphyritic  constituents  are  wholly 
lacking,  as  in  specimens  No.  38031  and  69571,  from  Saugus  and  Nahant, 
Massachusetts.  The  names  felstone  and  petrosilex  are  also  common, 
though  gradually  going  out  of  use.  JElvanite  is  a  Cornish  miners' 
term  and  too  indefinite  to  be  of  great  value.  (Specimen  36188,  from 
Cornwall,  England).  Eurite^  now  little  used,  applies  to  felsitic  forms 
such  as  specimens  38245,  38254,  and  38259,  from  Jura,  France.  The 
m^m^felsite-pitchstone  or  retinite  has  been  given  to  a  glassy  form  with 
pitch-like  luster  such  as  occurs  in  dikes,  cutting  the  old  red  sandstone 
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on  the  Isle  of  Arrap.  Kugel  porphyry  is  a  name  given  by  German 
writers  to  varieties  showing  spheroids  with  a  radiating  or  concentric 
structure.  (Specimen  36235,  from  Baden.)  Micropegmatite  is  the  term 
not  infrequently  applied  to  such  as  show  under  the  microscope  a  \yeg- 
matitic  structure.  (Specimen  70041,  from  Mount  Desert,  Maine,  and 
Fig.  2,  PL  oxx.)  Various  popular  names  as  leopardite  and  toadstone  are 
sometimes  applied  to  such  as  Nos.  27587  and  35722,  from  near  Char- 
lotte, North  Oarolina,  and  the  peculiar  spherlitic  form,  from  Newbnry, 
Massachusetts,  No.  70138. 
The  following  localities  and  varieties  are  represented : 

Microgranite :  Friedrichsrode,  Germaoy,  702.34,  70744,  and  70251;  Mnblenthal,  Pop- 
penberg  and  Auersberg.  In  tbe  Harz  Moantaios,  Germany  36223,  3G222,  aud 
36224;  Nassau,  Saxony  36225;  Norway  70250;  Elfdablen,  Sweden  3G232;  CaU- 
lonia,  Spain,  36233;  Liskeard,  Wbeal  Basy  and Penball  Moor,  Cornwall,  England, 
36228,  36229,  and  36231. 

Oranophyr :  Kirneckthal  and  Barr  Alsace,  in  tbe  Voges  Mountains,  Germany,  36234 
to  36239  inclusive;  Lake  Lugano  (Lago  di  Lugano)  Switzerland,  36606,  36011:^, 
:)6609,  and  36611;  Mount  Desert,  Maine  (micropegmatite)  70038,  70041,  70042. 

FeUophyr :  Albany,  Mount  Kearsarge,  Waterville,  New  Hampshire,  27973,  29599, 
29591,  29601,  29605 ;  Marblehead,  Massachusetts,  35953,  35955,  35956, 35959, 36961; 
Naliant,  Massachusetts,  69671 ;  Saugus,  Massachusetts,  38031 ;  Newbury,  Massa- 
chusetts, 70138;  Hyde  Park,  Massachusetts,  35942;  Hingbam,  Massachnsetts, 
35943 ;  Charlotte,  North  Carolina,  35722  and  27587  ;  St.  Francois,  Iron  and  Stone 
Counties,  Missouri,  26406,  26341,  26593;  Lake  County,  Minnesota,  26570  and 26630; 
Bradon,  Wisconsin,  28503 ;  Park  County,  Colorado,  68943  and  68921 ;  Lake  Coaoty. 
Colorado,  68861  and  68901 ;  Washoe  District,  Nevada,  24052  and  24071 ;  St  Cath- 
arine, Brazil,  69H60 ;  Cornwall,  England,  36188 ;  Isle  of  Arran,  Scotland,  70375 aud 
70378  ;  Freiberg,  Adorf,  Werdan,  Grimma,  Erdmansdorf,  and  Schoeneck,  Saxony, 
38351,  3867  to  3S70,  inclusive,  36227,  36248,  and  73109;  Dossenheim,  Handscbnb- 
sheim,  and  Weinham,  Baden,  36242,  36246,  and  36255;  Odenwald,  Germany,  :)6-241 
and  36243;  Jura,  France,  38259,  38245,  and  38254;  Poeplitz,  Bohemia,  34a)H: 
Danemora  and  Elfdalen,  Sweden,  36250, 36244,  36245,  and  36247 ;  Isle  of  Hoglaod. 
Russia,  27550. 

Vitrophyr :  Meissen  and  vicinity,  Saxony,  3631,  3642,  3872,  3876  to  3880  inclusive,  411"., 
34078,  36252,  36258,  3(5259;  Auer  and  Recoaro,  in  the  Tyrol,  36253,  38879;  Lak^* 
Lugano  region,  Switzerland,  73121 ;  Isle  of  Arran,  Scotland,  3(>200  and  70374. 

2.  The  liparitks. 

Mineral  composition, — These  rocks  may  be  regarded  as  tbe  yonnger 
equivalents  of  the  quartz  porphyries,  or  the  Tolcanic  equivalents  of  the 
granites,  having  essentially  the  same  mineral  and  chemical  composition. 
The  prevailing  feldspar  is  the  clear  glassy  variety  of  orthoclase  known 
as  sanidin ;  quartz  occurs  in  quite  perfect  crystal  forms  often  more  or 
less  corroded  by  the  molten  magmas,  as  in  the  porphyries,  and  in  tlie 
minute,  six-sided,  thin  platy  forms  known  as  tridymite.  The  accessory 
minerals  are  the  same  as  those  of  the  granites  and  quartz  porphyries. 

Chemical  composition. — Below  is  given  the  composition  (I)  nevadite, 
from  the  northeastern  part  of  Chalk  Mountain,  Colorado,  as  given  by 
Cross.*    (II)  That  of  a  rhyolitic  form,  from  the  Montezuma  Range, 

**  Geology  and  Mining  Industry  of  Lead vi lie.  Monograph  xii,  U.  S.  Geological  Sar* 
vey,  p.  349. 
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Plate  CXXVII. 


Fio.  1.  Quartz  porphyry  sbowinf?  porphyritic  structure.    (Cat  No.  3rift53,  U.  8.  N.  M.) 
Fio.  2.  Quartz  porphyry  showing  flow  structure.    (Cat.  No.  35!)4(i,  U.  S.  N.  M.) 
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Nevada,  as  given  by  King,*  and  (III)  that  of  a  black  obsidian  from  the 
Yellowstone  National  Park,  Wyoming,  as  given  by  Iddings.t 


Silica 

Aliimiua 

Ferric  oxide 

FerroQS  oxide 

Ferrio  sulphide 

Manganese 

Lime 

Magnesia 

Soda 

Potash 

Phosphoric  anhydride 
Ignition 


Specific  gravity  . 


Per  cetU. 
74  45 
14.72 

None  . . . 
0.56 


0.28 
0.8.1 
0.37 
3.97 
4.53 
0.01 
0.66 


100.38 


II. 

Per  cent. 

74.62 

11.06 

1.20 

0.10 


0.36 


2.26 
7.76 


2.2 


III. 

Per  cent. 
74.70 
13.72 
1.01 
0.62 
0.40 

Trace. 
0.78 
0.14 
3.00 
4.02 


0.62 


09.01 
2.3447 


Colors. — ^These  are  fully  as  variable  as  in  the  quartz  porphyries ; 
white,  though  ^11  shades  of  gray,  green,  brown,  yellow,  pink,  and  red 
are  common.  Black  is  the  more  common  color  for  the  glassy  varieties 
of  obsidian,  though  they  are  often  beautifully  spotted  and  streaked  with 
red  or  reddish-brown  as  shown  in  samples  72855  and  72856  from  the 
Yellowstone  Park,  in  35268  from  Glass  Buttes,  Oregon,  70252  from  Ma- 
raratio,  Mexico,  16248  from  the  Caucasus,  and  11894  from  Japan. 

Structure. — The  liparites  present  a  great  variety  of  structural  fea- 
tures, varying  from  holocrystalline,  through  porphyritic  and  felsitic  to 
clear,  glassy  forms.  These  varieties  can  be  best  understood  by  refer- 
ence to  the  collections  and  Plates  oxxviii  and  cxxix,  prepared  from 
photographs.  Fig.  1,  PI.  cxxviii,  is  that  of  the  coarsely  crystalline 
variety  nevadite  from  Chalk  Mountains,  Colorado ;  Fig.  2  is  that  of  a 
common  felsitic  and  porphyritic  type ;  Fig.  3  is  that  of  the  clear,  glassy 
form  obsidian;  Fig.  4  shows  also  an  obsidian,  but  with  a  pumiceous 
structure ;  Figs.  1  and  2  on  PI.  cxxix  show  the  hollow  spherulites  or 
lithophysad,  which  have  been  studied  and  described  by  Mr.  J.  P. 
Iddings,  of  the  U.  S.  Geological  Survey.^  Such  forms  are  regarded 
by  Mr.  Iddings  as  resulting  ''  from  the  action  of  absorbed  vapors 
upon  the  molten  glass  from  which  they  were  liberated  during  the 
process  of  crystallization  consequent  upon  cooling."  A  pronounced 
flow  structure  is  quite  characteristic  of  the  rocks  of  this  group  as  indi- 
cated by  the  name  rhyolite.  (See  large  sample  of  obsidian  No.  72853, 
from  Yellowstone  National  Park).    The  microscopic  structure  of  a  lip- 


*  Geological  Exploration  40th  Parallel,  yoI.  i,  p.  65*2. 
t  Annual  Report  U.  S.  Geological  Survey,  1885-'d6,  p.  2S2. 

X  Obaidian  Cliff,  Yellowstone  National  Park,  Annual  Report  U.  S.  Geological  Survey, 
188&-'86. 
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arite  from  High  Bock  Canon  Nevada  (35441),  is  shown  in  the  ooloied 
transparency  in  the  window  (39079).  Transitions  from  compact  obsidian 
into  pumiceous  forms,  due  to  expansion  Of  included  moisture,  are  com- 
uion,  as  shown  in  the  samples  from  the  Mono  Graters  in  California  and 
those  from  the  Li  pari  Islands. 

Classification  and  non\enclature. — The  following  varieties  aie  now 
generally  recognized,  the  distinctions  being  based  mainly  on  structural 
features,  as  with  the  quartz  porphyries.  We  thus  have  the  granitic- 
appearing  variety  nevadite.  The  less  markedly  granular  and  i)orphyhtic 
variety  rhyolite,  and  the  glassy  forms  hyaloUj^arite^  hyaline  rhyalUe^  or 
obsidian  as  it  is  variously  called.  Hydrous  varieties  of  the  glassy  rock 
with  a  dull  pitch-like  luster  are  sometimes  called  rhyolite  pitclistone. 

The  name  rhyolite,  from  the  Greek  word  /iew,  to  flow,  it  may  be  stated, 
was  applied  by  liichtofcn  as  early  as  1860  to  this  class  of  rocks  as  occur- 
ring  on  the  southern  slopes  of  the  Carpathians.  Subsequently  Roth  ap- 
plied the  name  liparite  to  similar  rocks  occurring  on  the  Lipari  Islands 
The  first  name,  owing  to  its  priority,  is  the  more  generally  used  for  the 
group,  though  Professor  Kosenbusch  in  his  latest  work  has  adopted 
the  latter.  The  name  nevadite  is  from  the  State  of  Nevada  and  was 
also  proposed  by  Eichtofen.  The  name  obsidian  as  applied  to  the 
glassy  variety  is  stated  to  have  been  given,  in  honor  of  Obsidios,  its 
discoverer,  who  brought  fragments  of  the  rock  from  Ethiopia  to  Borne, 
The  name  pantellerite  has  been  given  by  Kosenbusch  to  a  liparite  in 
which  the  porphyritic  constituent  is  anorthoclase. 

The  following  localities  and  varieties  are  now  represented : 

Nevadite :  Ten  Mile  Dietrict,  Sammit  County,  Colorado,  36872  and  36392 ;  Chalk 
Mountain,  Lake  and  Summit  Counties,  73176 ;  Apati,  Hungary  (Fclso-Nevadite) 
36-i69. 

Bhyolite :  Near  Cortez,  Nevada,  35361 ;  Golanda  Calion,  Sonoma  Range,  NeTada* 
35327  ;  south  end  of  High  Rock  Cafion,  Nevada,  35357 ;  south  end  uf  Ha-wa-wa 
Mountains,  Utah,  35308  ;  Beaver  Head  Cafion,  Montana,  36779;  south  of  Cherry 
Creek,  west  side  of  Madison  Valley,  Madison  County,  Montana,  72945 ;  Mount 
Sheridan,  Wyoming;,  38835 ;  Yellowstone  Cafion,  Yellowstone  Park,  Wyoming, 
28829 ;  summit  of  Flat  Mountain,  Wyoming,  28843 ;  Pima  and  Cochiel  Comities, 
Arizona,  28578 ;  Rattlesnake  Hill  and  Querida,  Custer  County,  Colorado,  36871, 
36868,  and  36870 ;  Hidalgo,  Santa  Rosa,  Zacatecas  and  Tezintlan,  Mexico,  34995, 
37734,  37689,  37730,  and  37987;  Bear  Creek  Falls,  Shasta  County,  California. 
70591 ;  Schemnitz,  Eisenbach,  Hlinik,  Glasbutte,  Nagy  Tolesva,  Kremnitz,  Hun- 
gary, 34590,  36263,  36267,  36266,  36264,  36270,  36271,  36265,  3G268,  and  701^: 
Berkune  and  Kuokstein,  in  the  Siebengebirge,  Prussia,  36261,  and  36262. 

ffyalO'Uparite;  obsidian:  Crater  south  side  of  Mono  Lake,  California,  22901  and  22899; 
t6kf. (pumiceous  forms),  22904  and  22907;  Mono  Lake,  8  specimens  showing  con^ 
pact  and  pumiceous  forms,  29630,  29631,  37210,37211;  same  locality,  show^ins 
spherulites,  35274 ;  Upper  Pit  River,  California,  1675 ;  Deer  Creek  Mea^dows 
(sphernlitic),  38364  ;  Glass  Buttes,  Oregon,  35268  and  35267 ;  Coyote  Springs,  XT  tal:. 
35265;  Beaver  Valley,  Utah,  35269;  obsidian  cliffs  in  the  Yellowstone  National 
Park,  10569,  18969,  72855  and  72856;  the  same  locality  (sphernlitic  forms),  188^^ 
28921,  29106, 10574,  29107,  70676,  and  28979 ;  the  same  locality,  with  lithopliyaae 
72852;  Obsidian  cafion,  Yellowstone  National  Park,  28922,  28923,  and  10570; 
between  Madison  River  and  Shoshone  Lake,  Wyoming,  28914  and  28917;  aoaU 
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Plate  CXXVIII. 


Fio.  1.  Liparite,  pumloeous  form.    (Cat.  No.  22906,  U.  S.  N.  M.) 
Fio.  2.  Uparite,  obsidian  form.    (Cat.  No.  28922,  U.  S.  N.  M.) 
Fio.  3.  Liparit«,  rhyolite  form.    (Cat.  No.  72870,  U.  S.  N.  M.) 
Fig.  4.  Liparite,  nevadite  form.    (Cat.  No.  78176,  U.  S.  N.  M.) 
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base  of  Mount  Washbnru,  Wyoming,  28975;  east  side  of  Snake  River,  Wyoming, 
37273  ;  Mararteo,  Magdaleua,  Michoacan  and  Rio  del  Norte,  Mexico,  70252,35780, 
10536,  and  19,547  ;  San  Jnan  de  los  Llanos,  Mexico  (perlitic),  38130 ;  Guatemala, 
35587 ;  Alaska,  Beach  near  Nonikaket  River,  6384 ;  island  of  Lipari,  36184  and 
36143;  (8  specimens  showing  common  types)  ibid.,  ^(6284  ;  Ascension  Island,  36281 ; 
New  Zealand,  36110;  Mayor  Island,  Bay  of  Plenty,  New  Zealand.  70345;  North- 
oast  Iceland,  72810 ;  Mount  (vokshi  in  the  Caucasus,  16248 ;  Tokaz,  Hungary,  36280; 
Japan,  11894  ;  Granaila,  Spain  (perlitic),  35720. 
Flyalo-Hparite,  pitchstone.— North  slope  of  Salient  Mountain,  Nevada,  35402 ;  Esmer- 
alda district,  Nevada,  15567  and  15562;  south  end  of  Carson  Lake,  Neva4la, 
•{5351 ;  Clear  Creek,  Colorado,  36988 ;  Rio  Grande,  Colorado,  5124 ;  Sonora, 
Mexico,  7058;  Grand  Cafion  Yellowstone  River  (porphyritic),  36830;  Spring 
Valley,  Utah  (sphernlitic),  1025:  Mount  Rotaro,  Isle  of  Ischia,  36282;  Gallatin 
Valley,  Montana,  73116. 

3.   THR  OKTHOCLASK  ok  tiUAKTZ-FRKK  PORPHYKIBS. 

Mineral  composition. -^The  essential  constituents  are  the  same  as 
those  of  syenite.  They  consist  therefore  of  a  compact  porphyry  ground- 
mass  with  porphyritic  feldspar  (orthoclase)  and  accessory  plagioclase, 
quartz,  mica,  hornblende,  or  minerals  of  the  pyroxene  group.  More 
rarely  occur  zircon,  apatite,  magnetite,  etc.,  as  in  the  syenites. 

Chemical  composition. — Being  poor  in  quartz  these  rocks  are  a  trifle 
more  basic  than  the  quartz  porphyries  which  they  otherwise  resemble. 
The  following  is  the  composition  of  an  orthoclase  porphyry  from  Pre- 
dazzo  as  given  by  Kalkowski  :•  Silica,  64,45 ;  alumina,  16.31 ;  ferrous 
oxide,  6.49;  magnesia,  0.30 ;  lime,  1.10;  soda,  5.00;  potash,  5.45 ;  water, 
0.85  per  cent. 

Structure. — Excepting  that  orthoclase  is  the  porphyritic  constituent 
they  are  structurally  identical  with  the  quartz  porphyries,  and  need 
not  be  further  described  here. 

Colors. — These  are  the  same  as  the  quartz  porphyries  already  de- 
scribed. 

Classification  and  nomenclature. — The  orthoclase  or  quartz-free  por- 
phyries bear  the  same  relation  to  the  syenites  as  do  the  quartz  por- 
phyries to  granite,  and  the  rocks  are  frequently  designated  as  syenite 
porphyries.  Like  the  quartz  porphyries  they  occur  in  intrusive  sheets, 
dikes  and  lava  flows  associated  with  the  Paleozoic  formations.  Owing 
to  the  frequent  absence  of  accessory  minerals  of  the  ferro-magne^ia 
group  the  rocks  can  not  in  all  cases  be  classified  as  are  the  syenites, 
and  distinctive  names  based  upon  other  features  are  often  applied. 
The  term  orthophyr  is  applied  to  the  normal  orthoclase  porphyries, 
and  these  are  subdivided  when  possible  into  biotite,  hornblende,  or 
augite  orthophyr  according  as  either  one  of  these  minerals  is  the  pre- 
dominating accessory.  The  term  rhombporphyry  has  been  used  to  des- 
ignate an  orthoclase  porphyry  found  in  Southern  Norway,  and  in 
which  the  porphyritic  constituent  appears  in  characteristic  rhombic 
mtlines,  and  which  is  further  distinguished  by  a  complete  absence  of 
inartz  and  rarity  of  hornblende.    (Specimens  1660  and  34831.)    The 

*£leineute  4er  lithologie,  p.  86, 
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name  kerataphyr  has  beeu  giveu  by  Giiinbel  to  a  quartzose  or  quartz- 
free  porphyry  coutainiu^  a  sodium-rich  alkaline  feldspar.  (Specimens 
70609,  Minnesota;  70194  and 70195,  Bavaria;  70186,  Hartz  Mountains; 
and  70564,  Bomelo,  Norway.) 

So  far  as  can  be  at  present  judged,  these  rocks  are  much  more  re- 
stricted in  their  occurrence  than  are  the  quartz  porphyries. 

The  following  localities  and  varieties  are  represented: 
Audlau,  Vosges  Mountains,  Germany,  36304 ;  Hobwald,  Vosges  Moanlains,  36:>('3; 
Katzcuelluogen,  Nassau,  Germany,  36302;  OUlcnwald  Hesse,  Germany,  36:301 ; 
Christiauia  Fjord,  Norway,  16H0;  near  Christiauia,  Norway  (ortbophyr),  7041.^; 
Tyvebomen,  near  Christlania,  Norway  (rbomb-porphyry),  1660,  34381,  and 
36456;  Pigeon  Point,  Minnesota  (Keratopbyr),  70609;  Torkel  iu  the  Ficbteljrt- 
birge,  Bavaria  (Keratopbyr),  70194;  Bavaria,  70195;  Elbingcrode,  Hartz  Moun- 
tains, Germany,  701b6 ;  Bammelo,  Norway  (Keratopbyr),  70564. 

4.  TUE  TKACUYTKS. 

Trachyte  from  the  Greek  word  rpaxu^y  rough,  in  allusion  to  the  char- 
acteristic roughness  of  the  rock.  The  term  was  first  used  by  Hauy  to 
designate  the  well-known  volcanic  rocks  of  the  Drachenfels  on  the 
Rhine. 

Mineral  composition. — Under  the  name  of  trachyte  are  comprehended 
by  Professor  Rosenbusch  those  massive  Tertiary  and  post-Tertiary 
eruptive  rocks,  consisting  essentially  of  sanidin  with  hornbleude  augite 
or  black  mica,  and  which  may  be  regarded  as  the  younger  eqoivalent8 
of  the  quartz-free  porphyries.  The  common  accessory  minerals  are 
plagioclase,  tridymite,  apatite,  sphene,  and  maguetite,  more  rarely 
olivine  (specimen  72988  from  the  Isle  of  Ischia);  sodalite  (specimens 
36320,  36321,  and  72994  from  the  Isle  of  Ischia,  and  specimens  73013, 
7301 4,  and  73017  from  near  Naples,  Italy) ;  humite  (specimen  36331  from 
Monte  Somma);  hauyne  (specimens  36315  to  36317  from  the  Laacher 
See),  and  mellilite  (specimen  72997  from  Isle  of  Ischia). 

Chemical  composition. — ^The  following  shows  the  range  in  chemical 
composition  of  these  rooks  (I)  being  that  of  the  trachyte  of  Game  Itid^ro, 
Colorado  (see  specimen  70605)  and  (II)  that  of  the  La  Guardia  stoue. 
(See  specimens  38788  and  73004). 
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Structure.'^ln  structure  tbe  trachytes  are  rarely  granular,  but  pos. 
sess  a  fine,  scaly  or  microfelsitio  gronndmass,  rendered  porpbyritic 
through  the  development  of  scattering  crystals  of  sauidin,  hornblende, 
augite  of  black  mica.  The  texture  is  porous,  and  the  rock  possesses  a 
characteristic  roughness  to  the  touch;  hence  the  derivation  of  the 
name  as  given  above.  Perlitic  structure  is  common  in  the  glassy  forms. 
The  microscopic  structure  of  the  trachyte  of  Monte  Yetta  is  shown  in 
Fig.  5,  Plate  cxx,  as  prepared  from  specimen  36332. 

Colors, — The  prevailing  colors  are  grayish,  yellowish,  or  reddish. 

Classification  and  nomenclature, — ^They  are  divided  into  hornblende, 
augite  or  mica-trachytes,  according  as  any  one  of  these  minerals  pre- 
dominates. The  name  sanidin-oligoclase  trachyte  is  sometimes  given  to 
trachytes  in  which  both  these  feldspars  appear  as  prominent  constitu- 
ents. (See  specimens  from  the  Siebengebirge,  Prussia.)  The  presence 
of  quartz  gives  rise  to  the  variety  quartz-trachytes,  (See  under  rhyo- 
lites.)  The  glassy  form  of  trachyte  is  commonly  known  under  the 
name  of  the  trachyte  pitchstone  (specimens  36272,  36276,  and  3S7S6  and 
72995  from  Hungary,  Isle  of  Ponza,  and  the  Isle  of  Ischia),  or  if  with 
a  perlitic  structure  simply  as  perlite.  (Specimens  36277,  36278  and 
36279  from  Hungary.)  In  his  most  recent  work  Professor  Bosenbusch 
has  included  the  glassy  forms  under  the  name  of  hyalo-trachyte. 
The  following  localities  and  varieties  are  represented. 

Trachyte:  Game  Ridge,  near  Rosita,  Silver  Cliif  Region,  Colorado,  70G05  ;  near  Car- 
bonate Camp,  Black  Hills,  Dakota,  :{9097 ;  Isle  of  Ischia,  36320  to  36326,  inclu- 
sive, :583:J6,  35857,  and  72,994  to  72998,  inclusive;  Eugauaen  Hills,  Italy,  36318 
and  36319;  near  Naples,  Italy,  36314,  73013,  73014,  and  73017;  Monte  Verginio, 
Rome,  Italy,  36328 ;  Astroni,  Naples,  Italy,  36327 ;  Monte  Bracalon,  Italy,  34792; 
Monte  Nuovo,  Naples,  Italy,  36:i29 ;  Monte  Somma,  Italy,  36330  and  36331 ;  Laa- 
chcr  See,  Prussia,  :i6315,  36316,  and  36317 ;  Isle  of  Ponza,  Italy,  38788  and  73004 ; 
Isle  of  St.  Stefano,  73007;  Visegrad,  Apatkuter,  Hungary,  34569 ;  Moscar,  Hun- 
gary (Biotite  Hypersthene  Trachyte),  70183 ;  Hlinik,  Hungary  (puiniceous), 
30312;  the  Siebengebirge,  Prussia,  34644,  36305  to  36308,  inclusive,  and  3634»; 
Hnlsberg,  Nassau,  Geruiany  (Sauidin  oligoclase- trachyte),  36310;  Inselberg, 
Prussia  (sanidin-oligoclase-trachylc),  36311. 
Uyalotraohifte'—irachfftepilchatone.^HVm'xk,  Hungary,  36372;  Kozelnik,  Hungary, 
36376 ;  Isle  of  Ponza,  :J8786;  Pusti  Hrad,  Hlinik  and  Kremnitz,  Hungary  (Perlitic 
varieties),  36277,  36278,  and  36379. 

5.  The  phonolites. 

Phonolite,  from  the  Greek  word  ffut-^rjj  sound,  and  Xt^ot;^  stone,  in  allu- 
sion to  the  clear  ringing  or  clinking  sound  which  slabs  of  the  stone  emit 
when  struck  with  a  hammer;  frequently  called  clinkstone  for  the  same 
reasons. 

Mineral  composition, — The  phonolites  consist  essentially  of  sanidin 

and  nepheline  or  leucite,  together  with  one  or  more  minerals  of  the 

augite  hornblende  group,  and  generally  hauyn  or  nosean.    The  common 

accessories  are  plagioclase,  a])atito,  sphene,  mica, and  magnetite;  more 
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rarely  occur  tridymite,  melanite,  zircon,  and  olivine.  The  rock  under- 
goes ready  decomposition,  and  calcite,  chlorite,  iimonite,  and  TarioDii 
minerals  of  the  zeolite  group  occur  as  secondary  products. 

Chemical  composition, — The  average  of  six  analyses  given  by  Zirkel* 
is  as  follows:  Silica,  58.02  per  cent. ;  alumina,  20.03 ;  iron  oxides, 6.18: 
manganese  oxide,  0.58;  lime,  1.89;  magnesia,  0.80;  potash,  6.18;  soda, 
6..35;  water,  1.88;  specific  gravity,  2.58. 

Structure, — The  phonolites  present  but  little  variety  in  strnctQre,be 
ing  usually  porphyritic,  seldom  evenly  granular.  The  porphyritic  struc- 
ture is  due  to  the  development  of  large  crystals  of  sanidiu,  nepheliDe, 
leucite,  or  hauyn,  and  more  rarely  hornblende,  augite,  or  sphene,  in  the 
fine-grained  and  compact  grouudmass,  which  is  usually  micro-crystalllDe, 
never  glassy  or  amorphous. 

Colors, — The  prevailing  colors  are  dark  gray  or  greenish. 

Classification  and  nomenclature, — Three  varieties  are  recognized  by 
Professor  Kosenbusch,  the  distiiietiou  being  founded  upon  the  varia 
tion  in  proportional  amounts  of  the  three  minerals  sanidin,  nepheliue. 
or  leucite.  We  thus  have,  1st.  Nephelinephonolitej  consisting  e&$eii 
tially  of  nepheline  and  sanidin,  and  which  may  therefore  be  regardel 
as  the  volcanic  equivalent  of  the  nepheline  syenite.  2d.  Leucite  phono 
litCj  consisting  essentially  of  leucite  and  sanidin,  and  3d.  Leucitofhff, 
which  consists  essentially  of  both  nepheline  and  leucite  in  connectiuii 
with  sanidin,  and  nearly  always  melanite. 

The  following  localities  and  varieties  are  represented: 

Nepheline-phonolile:  Black  Buttes,  BUck  HUIb.  Dakota,  39096  and  70603;  Rio  J»ueir\ 
Brazil,  69974 ;  Serra  dos  Pocos  de  Caldas,  Prov.  do  S.  Paulo,  Brazil  6996c;;  ikm 
de  Tingna,  Brazil,  69965  and  70237 ;  Ilha  do  Fernando  Poroula,  Prov.  de  Pcrnaui 
buco,  Brazil,  69970  and  69971 ;  Eifel,  Rbonish  Prussia,  36;U4 ;  Ober  Scbeffh;in».: 
Kaiserstiihl,  Switzerland,  36346;  Schlofsberg,  Bobemia,  36347  ;  Kleine  Pries.v! 
Bobemia,  36350 ;  Kletschner  Berg,  Bohemia,  (Noseau-sanidiu  pbonolite),  l^U^  ■ 
Miloscbauer,  Mittelgebirge,  Bohemia,  (Nosean  sanidin-pbonolite),  36349;  Hobf* 
Mahlberg,  Nassau,  Germany,  36345 ;  Hobcn  Kraben,  Baden,  38349  and  ^^1 
GemersboUl,  Baden,  38350. 

LeuciU'P/wnolite:  Civata  Castellana,  Viterbo,  Rocca  Monflna,  and  Bagnoria  Ciiu 
Mountains,  Italy,  3(5541,  36510,  30562,  and  38790. 

Leucitophyr:  Englenkopf,  Eifel,  Prussia,  38337 ;  Burg  Olbrnck  Eifel,  Prussia,  i')7 
and  36351 ;  Dacbsbiiscb,  Laacher  See,  Prussia,  36352 ;  Riedeu  and  Perlerkopi 
Laacber  See,  Prussia,  36353  and  36354. 

6.  The  porpuyrites. 

Mineral  and  chemical  compositions, — The  essential  constituents  of  tlit 
porphv  rites  are  the  same  as  of  the  diorites,  from  which  they  differ  mainlj 
in  strncture. 

Structure. — The  porphyrites,  as  a  rule,  show  a  felsitic  or  glassy  grouml 
mass,  as  do  the  quartz  porphyries,  in  which  are  imbedded  quite  pr 


*  Lebrbucb  der  pctrograpbic,  ii,  p.  193. 
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fectly  developed  porphyritic  plagioclases  with  or  witlioat  hornblende  or 
black  mica.  At  times,  as  in  the  well  known  "  porfido  rosso  antico,'^ 
or  antique  porphyries  of  Egypt,  the  groundmass  is  micro-crystalline, 
forming  thns  connecting  liuks  between  the  true  diorites  and  diorite 
poiphy rites.  Indeed  the  rocks  of  the  group  may  be  said  to  bear  the 
same  relation  to  the  diorites  in  the  plagioclase  series  as  do  the  quartz 
porphyries  to  the  granites  in  the  orthoclase  series,  or  better  yet,  they 
maybe  compared  with  the  hornblende  andesites,  of  which  they  are  ap- 
parently the  Palffiozoic  equivalents. 

Colors. — ^The  prevailing  colors  are  dark  brown,  gray,  or  greenish. 

ClasBification, — According  to  the  character  of  prevailing  accessory 
mineral  we  have  hornblende  porphyritej  or  diorite  porphyritCy  as  it  is 
sometimes  called,  and  mica  porphyrite.  When,  as  is  frequently  the 
case,  neither  of  the  above  minerals  are  developed  in  recognizable  quan- 
tities, the  rock  is  designated  as  simply  parphyrite.  The  porphyrites  are 
widespread  rocks,  very  characteristic  of  the  later  Palaeozoic  formations, 
occurring  as  contemporaneous  lava  flows,  intrusive  sheets,  dikes  and 
bosses.  The  more  important  localities  and  varieties  exhibited  are  givea 
in  the  following  list : 

Elk  Mountains,  Colorado,  head  of  Willow  Creek,  39197 ;  Mosquito  Galch,  Park 
County,  Colorado,  68976  and  68951 ;  north  slope  Bartlett  Mountains,  Summit 
Coanty,  Colorado,  68972 ;  Cedar  Creek,  Madison  County,  Montana,  72866  and 
72880 ;  Jefferson  County,  Montana,  73170;  near  Liberty  vllle,  New  Jersey  (mica  por- 
phyrite), 72830;  Nantasket,  Massachusetts,  38514 ;  Terra  del  Fnego,  South  America, 
1880 ;  North  Berwick,  Law,  England,  36386 ;  Loch  Fine,  Argyleshire,  Scotland, 
70380  and  70381 ;  Lake  Lugano,  36622  and  36616,  36617  and  36618 ;  Yallee  du  Lys, 
Pyrenees,  36375;  Quenast,  Belgium,  36377;  Falkenstein,  in  the  Fichtelgebirge, 
Bavaria,  36376 ;  Hochwald  and  Gottesberg,  Silesia,  36*389  and  36390  ;  Postchap- 
pel,  Saxony,  36387;  Gienberg,  Theodorshall,  Munster,  Wertenborg,  Gonnea- 
weiler,  Wolfetein,  and  Nambom  (epidiorite  porphyrite),  Nahe,  Prussia,  36379, 
36380,  36381,  38384,  36388,  70242,  70185,  70205  ;  llfeld,  Hartz  Mountains,  36385. 

7.  The  andesites. 

Andesite.  The  name  was  first  used  by  L.  Y.  Buck  iu  1835,  to  desig- 
nate a  type  of  volcanic  rocks  found  in  the  Andes  Mountains,  South 
America. 

Mineral  composition, — The  essential  constituents  are  soda-lime  feld- 
spar, together  with  black  mica,  hornblende,  augite,  or  a  rhombic  pyrox- 
ene, and  in  smaller,  usually  microscopic  proportions,  magnetite,  ilmen- 
ite,  hematite,  and  apatite.  Common  accessories  are  olivine,  sphene, 
garnets,  quartz,  tridymite,  orthite,  pyrite,  and  sanidin. 

Chemical  composition. — The  composition  of  the  andesites  varies  very 
considerably,  the  quartz-bearing  members  naturally  showing  a  much 
higher  percentage  of  silica.  The  following  table  shows  the  composition 
of  a  few  typical  forms : 
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1  Daoite  from  Kls  Sibes  TranajWanis. 

2  Daoite from  LAMemi  Peak,  California. 

3  Hombleode  andonlte  from  hill  north  of  Gold  Peak,  Nevada. 

4  Ilomblende  andeelte  from  Bogoslof  Island,  Alaska. 

5  Hypersthene  andesite,  Buffalo  Peaks.  Colorado. 

6  Aagito  andesite  from  north  of  American  Flat,  Washoe,  Nevada. 

Structure. — To  the  unaided  eye  the  andesites  present  as  araleacoiD- 
pact,  amorphoas,  often  rough  and  porous  groundmass  carrying  porpbj- 
ritic  feldspars  and  small  scales  of  mica,  hornblende,  or  whatever  may 
be  the  ]>revailing  accessory;  pumiceous  forms  are  not  uncommon 
(specimens  35516  and  30979).  Under  the  microscope  the  groundmass 
is  found  to  vary  from  clear  glassy  through  microlitic  forms  to  almoi^t 
holocrystalliue.  The  minerals  of  the  groundmass  are  feldspars  in 
elongated  microlitea,  specks  of  iron  ore,  apatite  in  very  perfect  forms,  and 
one  or  more  of  the  accessory  ferro>magnesian  minerals.  The  pori)by- 
ritic  constituents  present  well  developed  crystalline  outlineSi  or  haviD<r 
once  been  fully  developed  have  suffered  from  the  corrosive  action  of 
the  molten  magma,  the  feldspars  being  rounded,  and  the  hornblende!} 
displaying  a  characteristic  black  border.  A  pronounced  flow  structure 
is  usually  developed.  The  micro-structure  as  seen  by  a  low  power  is 
well  shown  in  the  colored  transparency  in  the  window  number  (39080). 

Colors. — The  prevailing  colors  are  some  shade  of  gray,  greenisli  or 
reddish. 

Olasaification  and  nomenclature, — Specific  names  are  given  dependeDt 
upon  the  chari^cter  of  the  prevailing  accessory.     We  thus  have : 

Audesitus  with  qiiArtz— Quartz  andeaitea  or  dacites 
Audesitea  iu  whicU  liornbleade  iiTevfki\s= Hornblende  andesiteB. 
Audesites  in  which  au<^ite  pre vaiU=  J u^/ife  andeaites. 
Andesites  in  which  hypersthene  itTevni\H=  If ypersthene  andenieM. 
Andesites  iu  which  mica  prevails— i/tca  andesites. 

The  glassy  varieties  are  often  known  as  hyaline  andesites.  The  name 
propylite  was  given  by  Kichthofen  to  a  group  of  andesitic  rocks  preva- 
lent in  Hungary,  Transylvania,  and  the  M'estern  United  States  (spet'i 
mens  No.  3G4U  and  35323  from  Colorado  and  Nevada  and  36481  from 
Hungary),  but  these  rocks  have  since  been  shown  by  Wadsworth  and 
others  to  be  but  altered  andesites,  and  the  name  has  fallen  into  disuiM:. 

The  following  varieties  and  localities  are  represented: 

Quartz  andesite :  Dacito.  Lassen's  Peak,  California,  70597 ;  State  of  Mexico,  Mexio'. 
37716;  NagyAg,  Transylvania,  34587  and  34575;  Schemnitz,  Uvngary,701^aD'l 
70181 ;  Kis  Lobes,  in  the  Siobengebirgo,  :^>391. 
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Hornhlende  andesite :  Pelican  Peak,  Wyoming,  28900  and  28901 ;  north  end  of  Mono 
Valley,  Nevada,  35497 ;  Mountain  Pass,  between  Bodie  and  Mono  Lake,  35469 ; 
MuUin's  Ranch,  west  shore  of  Pyramid  Lake,  Nevada  (propylite),  35323 ;  Washoe 
District,  Nevada,  24001,24020,  24026,  24121;  south  slope  Sepulchre  Mountain, 
Yellowstone  National  Park,  72860;  road  from  Ennis  to  Virginia  City,  Madison 
County,  Montana,  72867 ;  Mount  Shasta,  California,  38362  and  36977 ;  Bogosloff 
Island,  Alaska,  36855  and  37033;  Buckskin  Gulch,  Colorado  (propylite),  36414; 
Oaxaca,  Mexico,  37762 ;  Mexico,  Mexico,  37770 ;  Ixtapalapa,  Mexico,  37711 ;  the 
Siebengehirge,  Prussia,  34579,  34580,  34581, 36400  to  36406  iuclusive ;  Sengelberg, 
near  Salz,  Nassau,  Germany,  36409;  Dahlen,  Nassau,  Germany,  36407;  Wolfer- 
ding,  Nassau,  Germauy,  36408;  Gyalu,  Transylvania,  36411 ;  Com  Neograd,  Hun- 
gary, 34585. 

Bsfperathene  andente :  Mount  Shasta,  California,  36978  and  38363;  ibid,  (pumiceons) 
:)697U  ;  Mono  Craters,  California,  37216;  Zacatecas,  Mexico,  37707;  Mexico,  Mex- 
ico, 37712 ;  Volcano  of  Krakatoa  (pumiceous),  35516. 

JUica  andesite :  Geisberg  in  the  Siebengehirge,  Rhenish  Prussia,  36393  ;  Dilln,  Repis- 
tye,  Kremnitz,  Tepla,  and  Schemnitz,  Hungary,  36394,  36395,  36396,  36398,  36399, 
70182,  70185 ;  Monte  di  Capucini,  near  Viterbo,  Italy  (with  hyperethene),  36397. 

Augiie  andeaiie :  Southeast  side  of  Mono  Lake,  near  Mono  Springs  Station,  California, 
:)5439;  west  side  Humboldt  Valley,  35465;  Washoe  District,  Nevada,  24018;  near 
Fort  Ellis,  Gallatin  County,  Montana,  218577 ;  South  Boulder  Creek,  Montana 
(with  hypersthene),  73167;  Kremnitz,  Hungary,  34577,  36484  and  36486;  Nagy 
Banya,  Hungary,  36485;  Schemnitz,  Hungary,  36116,  36482,  34576,  34578;  Tokaj, 
Hungary  (with  hypersthene),  36487;  Bath,  Hungary  (sphemlitic,  with  hypers- 
thene), 36488;  Bagonya,  Hungary  (with  hypersthene),  36489;  Kis  Kapus,  tran- 
syivania,  36483 ;  Monte  St.  Croce,  Roccamonfina,  Italy  (with  mica),  73021. 

8.  The  mklapiiyrs  and  augitr  porphyries. 

The  term  melaphyr  is  used  by  Resenbuscli  to  designate  a  volcanic 
rock  occurring  in  the  form  of  intrnsive  sheets  and  lava  flows,  and  con- 
sisting essentially  of  a  plagioclase  feldspar,  augite  and  olivine,  with  free 
iron  oxides  and  an  amorphons  of  porphyry  base.  The  angite  por- 
phyrites  diflFer  in  containing  no  olivine.  The  rocks  of  this  group  are 
therefore  the  porphyritic  forms  of  the  olivine  bearing  and  olivine  free 
diabases  and  gabbros,  differing  from  these  in  structure,  in  mode  of 
occurrence,  and  in  belonging  in  great  part  to  the  Garboniferous  and 
older  Permian  formations. 

Structure. — ^As  above  noted  they  are  porphyritic  rocks  with,  in  their 
typical  forms,  an  amorphous  base,  are  often  amygdaloidal,  and  with  a 
marked  flow  structure. 

Colors. — In  colors  they  vary  through  gray  or  brown  to  nearly  black ; 
often  greenish  through  chloritic  and  epidotic  decomposition,  as  shown 
in  specimens  No.  35940,  from  Brighton,  Massachusetts. 

CUissification  and  nomenclature. — According  as  olivine  is  present  or 
absent  they  are  divided  primarily  into  melaphyrs  and  augite  porphy- 
ntes,  the  first  bearing  the  same  relation  to  the  olivine  diabases  as  do 
the  quartz  porphyries  to  the  granites,  or  the  hornblende  porphyrites  to 
ttie  diorites,  and  the  second  a  similar  relation  to  the  olivine  free  dia- 
l>a8es.  The  augite  porphyrites  are  further  divided  upon  structural 
gnronnds  into*  (1)  diabase  porphyritej  which  include  the  varieties  with 
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bolocrystalliDe  diabase  granalar  groundmass  of  augite,  iron  ores  and 
feldspars,  in  which  are  embedded  porphyritic  lime-soda  feldspars-- 
mainly  labradorite — idiomorpbic  aagites,  and  at  times  accessory  horn- 
blende and  black  mica;  (2)  spilitey  which  includes  the  non -porphyritic 
compact,  sometimes  amygdaloidal  and  decomposed  forms  such  as  are 
known  to  German  petrographers  as  dichte  diabase^  diabase  tnandeUtein^ 
(amygdaloid)  kalk-didbasej  varioUte^  etc. ;  (3)  the  true  augite  parpkyrite, 
including  the  normal  porphyritic  forms  with  the  amorphous  base,  and 
(4)  the  glassy  variety  augite  vitrophyrite. 
The  following  localities  and  varieties  are  represented : 

MeJaphyr :  Hingbani,  Nantasket,  and  Brigliton,  Massachusetts,  38378,  38594,  and 
35940;  Taylor's  Falls,  Miunesota,  26591;  Berkshire  Cafion,  Virginia  Range,  Ne- 
vada, 22405;  Ufeld,  in  the  Harz  Mountains,  36474;  Heimbach,  Asweiler,  Sotern 
andErzweiler,  Nahe,  Prussia,  36472,  :)6469,  36471,  and  36470;  Berschweiler  and 
Niedeibrombach,  Nahe,  Prussia  (Weiselbergite  types),  70220  and  70233;  Hei8t«r- 
berg,  Reidscheid,  Oberstein,  and  Hopstateu,  Nahe,  Prussia  (navite  types),  70219, 
70221  to  70223  inclusive;  Brannshansen,  Nahe,  Prussia  (olivine  thoieeit  type), 
70210;  Gersdorf,  Saxony,  36475;  Nenhans  and  Lahn,  Silesia,  36473  aud  36470. 

Augite  porphyrite :  Barro  de  Oratorio,  Rio  Zubara,  Province  de  Str.  Catbanoa, 
Brazil,  69915;  Durham,  England,  36462  ;  Christiania,  Norway,  70398:  Upsala, 
Sweden  (uralite  porphyrite),  70196;  Bufaure  and  Fassathal,  Tyrol,  36476,  aod 
36461;  Hof,  in  the  Fichtelgebirge,  Bavaria,  36459;  Dillenburg,  Baldwinsteio, 
and  Langenaubach,  Nassau,  Germany,  36457,  36460,  and  36454 ;  Rnbelaod,  H&n 
Mountains,  Germany,  36455 ;  Elbingerode,  Harz  Mountains  (diabase  porphyrite. 
labradorite  porphyrite),  36453;  Rosenberg,  Nahe,  Prussia,  36458;  Bemeck,  in 
the  Fichtelgebirge,  Bavaria  (spilite  type),  70174 ;  Gebweiler,  Alsace,  Germaoj 
(labrodorite  porphyrite),  3G449,  36450, 36451,  aud  36452;  Cottonwood  Creek,  Gal- 
latin County,  Montana,  38595;  Cusel,  Nahu,  Prussia  (cuselite  type),  70192  aod 
70193. 

9.  Thk  basaxts. 

Basalt — A  very  old  term  used  by  Pliny  and  Strabo  to  designate  cer- 
tain black  rocks  from  Egypt,  aud  which  were  employed  in  the  arts  in 
early  times.* 

Mineral  composition. — The  essential  minerals  are  augite  and  plagio- 
clase  feldspar  with  olivine  in  the  normal  forms ;  accessory  iron  ores 
(magnetite  and  ilmenite),  together  with  apatite,  are  always  present, 
and  more  rarely  a  rhombic  pyroxene,  hornblende,  black  mica,  quartz, 
perowskite,  hauyn  and  nepheline,  and  minerals  of  the  spinel  group. 
Metallic  iron  has  been  found  as  a  constituent  of  certain  basaltic  rocks 
on  Disco  Island,  Greenland  (specimen  73164). 

Chemical  composition. — The  composition  is  quite  variable.  The  fol- 
lowing shows  the  common  extremes  of  variation :  Silica,  45  %  to  55%, 
alumina,  10  %  to  18  % ;  lime,  7  %  to  14  % ;  magnesia,  3  %  to  10  % ; 
oxide  of  iron  and  manganese^  9  %  to  16  % ;  potash,  0.058  % ;  soda, 
2  %  to  5  % ;  loss  by  ignition,  1  %  to  5  %;  specific  gravity,  2.85  to  3.10. 

Structure. — Basalts  vary  all  the  way  from  clear  glassy  to  holocrys- 
talline  forms.    The  common  type  is  a  compact  and,  to  the  unaided  eye, 

*  TeaU.    British  Petrography,  p.  136. 
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bomogeneoiis  rock,  with  a  splintery  or  couchoidal  fracture,  and  show- 
ing only  porphyritic  olivines  iu  such  size  as  to  be  recognizable.  (See 
specimens  Nos.  34752,  35852,  and  36500.)  Under  the  microscope  they 
show  a  groandmass  of  small  feldspar  and  angite  microlites,  with  per- 
haps a  sprinkling  of  porphyritic  forms  of  feldspar,  angite,  and  olivine, 
and  a  varying  amonnt  of  interstitial  brownish  glass;  the  glass  may  bo 
-wholly  or  in  part  replaced  by  devitrification  products,  as  minute  hairs, 
needles,  and  granules.  A  marked  flow  structure  is  often  developed, 
the  feldspars  of  the  gronndmass  having  flowed  around  the  olivine  be- 
longing to  the  earlier  period  of  consolidation,  giving  rise  to  an  appear- 
ance that  may  be  compared  to  logs  in  a  mill  stream,  the  olivines  repre- 
senting small  islands.  (See  transparencies  No.  39081.)  Pumiceons 
and  amygdaloidal  forms  are  common. 

Colors. — The  prevailing  colors  are  dark,  some  shade  of  gray  to  per- 
fectly black.  Red  and  brown  colors  are  also  common.  Mineralogically 
it  will  be  observed  the  basalts  resemble  the  olivine  diabases  iind  mela- 
pbyrs,  of  which  they  may  be  regjirded  as  the  younger  equivalents. 
Indeed,  in  very  many  cases  it  has  been  found  impossible  to  ascertain 
from  a  study  of  the  specimen  alone  to  which  of  the  three  groups  it 
should  be  referred,  so  closely  at  times  do  they  resemble  one  another. 

Classification  and  nomenclature. — In  classifying,  the  variations  in  crys- 
talline structure  are  the  controlling  factors.  As,  however,  these  char- 
acteristics are  such  as  may  vary  almost  indefinitely  in  different  portions 
of  the  same  flow  the  rule  has  not  been  rigidly  adhered  to  here.  We 
thus  have : 

(1)  DoleritCj  including  the  coarse-grained  almost  holo-crystalline  va- 
riety; (2)  Anaw€«i7«, including  the  very  compact  finegrained  variety, 
the  various  constituents  of  which  are  not  distinguishable  by  the  unaided 
eye ;  (3)  Basalt  proper,  which  includes  the  compact  homogeneous,  often 
porphyritic  variety,  carrying  a  larger  proportion  of  interstitial  glass 
or  devitrification  products  than  either  of  the  above  varieties,  and  (4) 
Ta^chylitej  hyalomelan  or  hyalobasalt  which  includes  the  vitreous  or 
glassy  varieties,  the  mass  having  cooled  too  rapidly  to  allow  it  to  assume 
a  crystalline  structure.  These  varieties  therefore  bear  the  same  rela- 
tion to  normal  basalt  as  do  the  obsidians  to  the  liparites.  Other  varie- 
ties, though  less  common,  are  recognizable  and  characterized  by  the 
presenceor  absence  of  some  predominating  accessory  mineral.  We  have 
thus  quartz^  hornblende^  and  hypersthene  basaltj  etc.  An  olivine  free  va- 
riety is  also  recognized. 

The  basalts  are  among  the  most  abundant  and  widespread  of  the 
younger  eruptive  rocks.  In  the  United  States  they  occur  mainly  in  the 
regions  west  of  the  Mississippi  Biver.  They  are  eminently  volcanic 
rocks  and  occur  in  the  form  of  lava  streams  and  sheets,  often  ot  great 
extent,  and  sometimes  showing  a  characteristic  columnar  structure  (see 
collections  under  head  of  structural  geology).  According  to  Eichtho- 
fen  the  basalts  are  the  latest  products  of  volcanic  activity.    The  quartz 
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basalt  from  Snag  Lake,  near  Lassen's  Peak,  California  (No.  38604),  is 
regarded  by  Mr.  J.  S.  Diller  as  a  product  of  the  latest  volcanic  eraption 
in  California,  and  perhaps  in  the  United  States  (Alaska  excepted). 
This  lava  field  covered  an  area  of  only  about  3  square  milea,  and  trnnks 
of  trees  killed  at  the  time  of  the  eruption  are  still  standing. 
The  following  localities  and  varieties  are  represented : 

Olivine  free  hasali :  Stoppelborg,  near  Wiensbacb,  Rhon  Monntains,  Prnssia,  70&')4. 

Olivine  baaaft :  Beaver  Head  Coiiuty,  Montana ,  38571 ;  Valmoat,  Boulder  Coniitr, 
Colorado,  36491 ;  near  Golden.  Jefferson  Connty,  Colorado,  36874;  Canadian  HilU, 
Now  Mexico,  29173 ;  Turkey  Mountains,  New  Mexico,  291&0;  Washoe  District, 
Nevada,  24054  ;  Aurora,  Nevada,  35477 ;  Antelope  Spur,  Mt.  Waflhbuni,  Wyoming, 
29094  ;  Madeline  Valley,  California,  25322;  Ten-mile  Creek,  Qninn  River  Valley. 
Oregon, 35350;  Gardiner's  River, Yellowstone  National  Paik,72858;  Soutb of  Eiglit- 
niilo  creek,  west  side  of  Madison  Valley,  Madison  Connty,  Montana,  72799;  Soiitb 
branch  Bear  Creek,  East  side  Madison  Valley,  Madison  County,  Montana  (olivine 
rich  variety),  72800;  South  of  Cherry  Creek,  Madison  Connty,  Montana,  72944; 
Agate  Pass,  Cortez  Range,  Nevada,  21302;  Basalt  Hills,  Kawsoh  Monntaius, 
Nevada,  21998;  Unalashka,  Alaska,  28076 ;  Leliigh  River,  Victoria,  Anstralia, 
28193 ;  Chatham  Islands,  Galapagos  Archipelago,  70655;  Finkenberg,  near  Boiid. 
Prussia,  36496 ;  Loweuburg,  Jnngfernberg,  Pctersberg,  and  Oelberg  in  the  Sieben- 
gebirge,  36490,  36492,  36493,  and  36494 ;  Unkel  on  the  Rhein  (Sanlen  basalt,  near 
Liinbnrgite),  36495  ;  Liniburg,  Nassau,  Germany,  36497;  Alsfeld,  Hease,  GermtDy, 
36498;  Tannenbergsthal  in  the  Erzgeberge,  36499;  Groditzberg,  Silesia,  3475:'; 
Auvergne,  France,  '.^5858,  San-Miguel,  Azores  Islands,  35522  and  35524;  Zaca- 
tecas,  Mexico,  37782  and  3778(5 ;  Serena,  Mexico,  37701 ;  Disco  Island,  GreeDlaud 
(with  native  iron),  12118;  Thordarfell,  Reykjavir,  Iceland,  72807 ;  HawaiiaE 
Islands  (rich  in  olivine)  35852. 

Quartz  basalt :  Near  Snag  Lake,  Lassen's  Peak,  California,  36604. 

Hornblende  basalt :  Rossdorf,  Rhon  Mountains,  Germany,  70264. 

Hyalobaaalt— Tacky  lite :  Ililo,  Hawaiian  Islands,  70567  ;  Kilanea,  Hawaiian  Jahuh 
(Poles  Hair),  72947;  Gethurms,  Vogolsberg,  Prussia,  70261  and  70263;  Eossdorf. 
Silesia,  70677. 

10.   The  TBPHRITE8  AND  BASANITES. 

Mineral  composition. — The  essential  constituent  of  the  rocks  of  this 
fjroup  as  given  by  Rosenbusch  are  a  lime-soda-feldspar  and  nephcliDe 
or  leucite,  either  alone  or  accompanied  b^'^  augite.  Olivine  is  essentwl 
in  basanite.  Apatite,  the  iron  ores,  and  rarely  zircon  occariu  both 
varieties.  Common  accessories  are  sanidin,  hornblende,  biotite,  hanyn 
(see  specimen  3408G  from  Niedermendig),  melanite,  perowskite  and  a 
mineral  of  tlie  spinel  group. 

Chemical  composition. — The  following  is  the  composition  of  (I)  a  nepll^ 
line  tephrite  from  Antao  Pico  da  Cruz.  Azores,  and  (II)  a  nepheUne-ba 
sanite  from  San  Antonio,  Cape  Verde  Islands,  as  given  by  Roth.* 


'^Abbandlungen  der  Konig.    Akad.  der  Wissenscbaften  zn  Berlin.    Itid4,  p.  lxiv. 
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Sflicft.*. 

Alomina 

Iron  seaqaioxide., 
Iron  protoxide... 

MAgnesia 

Lime 

Soda 

Potooh 

Water 


II. 


Per  et. 
47.44 

Peret 
43.09 

23.71 

17.45 

6.83 

Id.  99 

3.53 

1.95 

4.63 

C.47 

9.76 

6.40 

5.02 

3.34 

1.81 

1.73 

0.33 

Structure. — Tlio  rocks  of  this  group  are  as  a  rule  porpbyritic  with  a 
holo-crystalline  groundinass,  though  sometimes  there  is  ])resent  a  small 
amount  of  amorphous  interstitial  matter  or  base;  at  times  amygdal- 
oidal. 

Colors. — The  colors  are  dark,  some  shade  of  gray  or  brownish. 

Classification  and  nomenclature. — According  to  their  varying  mineral 
composition  Iio.senbusch  divides  them  into: 

Leacite  t6phrito=:Leucite,  angite,  plagioclase  rocks. 
Lencite  ba8auitc=rLcncito,  augite,  plagioclase  aud  olivine  rocks. 
Nepheline  tephrito=Neplieline,  plagioclase  rocks. 
Nepheline  ba8anitu= Nepheline,  plagioclase  and  olivine  rocks. 

The  rocks  it  will  be  observed  stand  intermediate  between  the  true 
basalts  and  the  nephelinites  to  be  noted  later.  The  distribution  of 
these  rocks  i?,  so  far  as  now  known,  quite  limited. 

The  following  localities  and  varieties  are  represented : 

Leucite  iephrite :  Tovalato,  near  Rome,  Italy,  35752. 

Ltucite  baaanite:  Bosco  Kuale,  Vesuvius,  flow  of  1751,  36542 ;  II  Granatello,  Vesavins, 
flow  of  1631,  36544;  La  Scala,  Vesuvius,  flow  of  1631,  36547;  Uncino,  Vesuvius, 
flow  of  1760,  36545  ;  Cisterna,  Monte  Somina,  38738  and  38789  ;  Vesuvius  flow  of 
1855,  36546;  do.,  flow  of  1872,  36144;  Vesuvius,  35724. 

Xephelifie  iephrite:  Kloine  Pricssen,  Bohemia,  36534  and  36535;  Kostal,  Bobeuia, 
3653G;  Calvariouberg,  Poppenhausen,  Rhon  Mountains,  36532,  70227,  and  70228; 
Langenscheid,  Naasan,  Germany,  36537;  Niedermendig,  Prussia  (with  Hauyn), 
34686;  Tavolato,  Rome,  Italy,  36539;  Rocco  Mon6na,  Rome,  Italy,  :i6540 ;  Serra 
de  Tingua,  Brazil,  70255. 

Xepheline  hiuanite :  Uundkoph,  Salzungen,  Germany,  70229;  Stallberg,  Rhon  Moun- 
tains, Germany,  70230;  near  Rossdorf,  Germany,  702.31  and  70238:  near  Weiler, 
Badeu,  35859  ;  Lobau,  Saxony,  73116,  73117,  and  73118. 

11.  The  picrite  porpiiyritks. 

Under  this  head  is  placed,  by  Professor  Rosenbusch,  a  small  group 
of  rocks  so  far  as  now  known,  very  limited  in  their  distribution,  and 
which  are  regarded  as  the  effusive  forms  of  theplutonic  picrites,  as  bear- 
ing the  same  relation  to  these  rocks  as  do  the  melaphyrs  to  the  olivine 
diabases.  The  essential  constituents  are  therefore  olivine  and  augite 
with  accessory  apatite,  iron  ores  and  other  minerals  mentioned  as  oc- 
curring in  the  true  picrites.    Structurally  they  differ  from  these  rocks 
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in  presenting  an  amorphous  base  rather  than  being  crystalline  throagb- 
out.  These  rocks  are  8up|H)8ed  to  have  an  important  bearing  on  the 
origin  of  the  diamond,  the  diamond  bearing  rocks  of  South  Africa  hav- 
ing been  found  to  be  picrite  porphyrite  (Ejmberlit(>,  see  specimeD  ]so. 
73190  from  the  De  Beers  mine)  cutting  highly  carbonaceous  shales. 
An  examination  of  the  Kentucky  peridotite  locality,  where  the  rock 
occurs  under  quite  similar  conditions,  failed  to  show  that  similar  results 
had  been  there  produced,  a  fiu^t  which  is  supposed  to  be  due  in  part  to 
the  small  amount  of  carbonaceous  matter  in  the  surrounding  shales 
The  group  is  very  limited,  and  is  represented  in  the  collection  ouK 
by  samples  from  Elliott  County,  Kentucky  (38603  and  38360);  Pike 
County,  Arkansas,  (72792) ;  Syracuse,  Onondaga  County,  New  York 
(35721  and  70556),  and  the  De  Beers  diamond  mine  at  Kimberly,  Soutb 
Africa  (73190), 

12.  THK  LIMBURGITR  AND  AUGITITE  GROUP. 

Limburgite,  a  name  given  by  Kosenbusch  in  1872  to  designate  ih\> 
type  of  rocks  as  occurring  at  Limburg,  on  the  Kaiserstuhl  iii  the  lihiue. 
The  name  Augitite  given,  since  augite  is  the  essential  constituent. 

These  are  small  groups  of  eruptive  rocks  consisting  esseutially  of  tbe 
mineral  augite,  with  iron  ores,  and  having  a  glassy  base.  Olivine  i> 
present  in  the  variety  Limbnrgite.  The  common  accessories  are  tbe 
same  as  those  of  the  basalts.  Structurally  the  rocks  so  far  as  kuot^o 
are  never  holocrystalline,  but  glassy  and  porphyritic.  They  are  divided 
into  the  olivine-bearing  variety  limbnrgite,  and  the  olivine-fjree  varieij 
augitite.  The  composition  of  (I),  a  limburgite  from  Rhenish  Prussia, 
and  (11),  an  augitite  from  the  Cape  Verde  Islands,  as  given  by  Botli) 
is  as  follows : 
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These  rocks  are  of  very  limited  distribution  and  at  present  quite  nii- 

known  within  the  limits  of  North  America.    The  group  is  representetl 

in  the  collections  as  follows : 

Limhurgit€4 :  Limburg  ruin  on  the  Kaiserstuhl,  near  Sasbach,  Baden,  34718  and 
36569;  Hasenberg,  Bohemia,  36588;  near  Xiririca,  Prov.  de  Sao  Paalo,  Braxii, 
69992;  Nova  Laraugerras,  Prov.  de  Rio  Janeiro,  Brazil,  69991. 

Augitite:  Proyinoede  Rio  Janeiro,  Brazil,  69995;  Pasohkapole,  Bohemia,  36690. 
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13.  The  lkucite  rocks. 

Mineral  compositimi. — The  essential  constituent  is  lencite  and  a  basic 
augite.  A  variety  of  accessories  occur,  including  biotite,  hornblende, 
iron  ores,  apatite,  olivine,  plagioclase,  nepheline,  melilite,  and  more 
rarely  garnets,  hauyn,  spheue,  chromite,  and  perowskite.  Feldspar  as 
an  essential  fails  entirely. 

Chemical  compo8ition.^The  average  chemical  composition  as  given 
by  Blaas*  is  as  follows :  Silica,  48.9 ;  alumina,  19.5 ;  iron  oxides,  9.2 ; 
lime,  8.9;  magnesia,  1.9 ;  potash,  6.5 ;  soda,  4.4  per  cent. 

Structure. — ^Tho  rocks  of  this  group  are,  as  a  rule,  fine-grained  and 
often  slightly  vesicular,  presenting  to  the  unaided  eye  little  to  distin- 
guish them  from  the  finer  grained  varieties  of  ordinary  basalt. 

Colors. — The  prevailing  colors  are  some  shades  of  gray,  though  some- 
times yellowish  or  brownish. 

Classification  and  nomenclature. — The  varietal  distinctions  are  based 
upon  the  presence  or  absence  of  the  mineral  olivine  and  upon  struc- 
tural grounds  and  various  minor  characteristics.  We  have  the  olivine 
free  variety  Leueitite  and  the  olivine  holding  variety  Leucite  basalt. 

These  rocks  have  also  a  very  limited  distribution,  and  so  far  as  known 
are  found  within  the  limits  of  the  United  States  only  at  the  Leucite 
Hills,  Wyoming  (specimens  36877  and  72846). 

The  localities  now  represented  are  as  follows : 

Leueitite:  The  following  localities  in  the  province  of  Rome,  Italy:  Capo  di  Bove, 
36560 ;  Aqna  acetosa,  via  Laureutia,  36561 ;  Bagnorea,  36562 ;  Cava  di  Marino, 
36673 ;  Fontanadi  Papa,  Strada  d'Albano,  36564  ;  Sta  Maria  di  Galera  Bracciano, 
36565;  Mte.  Salumono,  Mte.  Compatri,  :)6566;  Villa  Lancellotti,  Frascati, 
36567 ;  Colle  del  Eremita,  Mte.  Compatri,  36568 ;  Cima  del  Tuscolo,  36569 ;  CuUe 
dei  Cypressi,  Mte.  Compatri,  36570';  Italy,  70232;  near  Conca,  Roccamonfina, 
Italy,  73020 ;  Serra  des  Pocos  di  Caldos,  province  de  la  Sao  Panlo,  Brazil,  69985  ; 
N.  W.  of  Points  of  Rocks,  Leucite  HUls,  Wyoming,  36877  and  72846. 

Leucite  (a«a /t—Laacber  See,  Prassia  (with  rnbelan),  36571;  Diefeldersteiu,  Knngs- 
kopf,  Bansenberg,  and  Veitskopf,  Laacher  See,  Prassia,  36571  to  36575,  inclusive; 
Pohleberg,  near  Annaberg  in  the  Erz-Gebirge,  Saxony,  36576. 

14.  The  nepheline  rocks. 

Mineral  composition. — ^These  rocks  consist  essentially  of  nepheline 
with  a  basaltic  augite  and  accessory  sanidiu^  plagioclase,  mica,  olivine, 
leacite,  minerals  of  the  sodalite  group,  magnetite,  apatite,  perowskite, 
and  melanite. 

Chemical  composition. — Below  is  given  the  composition  of  (I)  a  nepli- 
eliuite  from  the  Gape  Verde  Islands,  and  (II)  a  nepheline  basalt  from 
the  Vogelsberg,  Prus8ia.t 

*  KateohismuB  der  Petrographie,  p.  117. 
t  Roth's  Qesteine  Analysen,  18S4. 
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GolorR. — ^The  prevailing  colors  are  various  shades  of  gray  to  nearly 
black. 

Structure, — Structurally  they  are  porphyritic  with  a  holocrystalllDe 
or  in  part  amorphous  base,  usually  fine  grained  and  compact,  at  tiroes 
amygdaloidal. 

Classification  and  nomenclature.-^These  rocks  differ  from  the  basalts, 
which  they  otherwise  greatly  resemble,  in  that  they  bear  the  mineral 
nepheline  in  place  of  feldspar.  Based  upon  the  presence  or  absence 
of  olivine  we  have,  first,  Nephaline  ba^taltj  and  second,  XephelinUt 
The  name  Nepheline  dolerite  has  been  given  in  some  cases  to  the  coarser 
holpcrystalline  olivinebearing  varieties. 

Like  the  lencite  rocks  the  rocks  of  this  group  are  somewhat  limited 
in  their  distribution.  They  are  at  present  represented  in  the  collection 
as  follows : 

Nephelinite :  Hercbenberg  and  Habnenbaober  Ley,  Rhenisb  Praasia,  36550  and  36551: 
Monte  Vulture,  near  Melfi,  Italy  (Hauynopbyr,  so  called  because  ricb  in  tbr< 
mineral  Hauyn),  56552,  73012,  and  73010;  Nendorf,  Saxony  (Haaynbaaall). 
36548. 

Nepheline  haealt :  Near  Weiler,  Baden,  35861 ;  Kataenbnckel,  in  the  Odenwald,  Ha- 
don,  36557  and  73040;  Kppstein,  in  the  Tannns  Mountains,  Crermany,  StwJT): 
RoSHberg,  near  Rossdorf,  Hesse,  Germany,  365r>8 ;  Hydrotachylite  in  same,  3650^: 
Specbtshausen,  Saxony  (transitional  variety,  near  Limburgite),  Loban,  Saxoor, 
36553 ;  Salzberg,  near  Scblan,  Bohemia  (noseanite  ofBoricky),  36649  ;  Kletschner 
Berg,  Bohemia,  36554  ;  Scheibenberg,  in  the  Erz-Geberge,  36559. 

15.  Thr  mbuutr  rocks. 

Professor  Rosenbusch  jilaces  under  this  head  a  small  group  of  rocks 
heretofore  known  as  melilite  basalts,  in  which  the  mineral  melilite  is 
the  chief  constituent,  with  accessory  augite,  olivine,  nepheline,  biotite 
magnetite,  perowskite,  and  spinell.  The  normal  structure  is  holo- 
crystalline  porphyritic,  in  which  the  olivine,  augite,  mica,  or  occasion- 
ally the  melilite,  appear  as  porphyritic  constituents. 

These  are  rocks  of  very  limited  distribution,  and  at  present  repre- 
sented in  the  Museum  collections  only  by  specimens  from  Wartenberg, 
Bohemia,  and  from  near  Owen,  in  Wurtemberg  (35860  and  36577*) 
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APPENDIX. 

Aside  from  the  collections  described  above  as  forming  the  exhibition 
series,  as  illustrative  of  the  mineral  aggregates  forming  any  appreciable 
proportions  of  the  earth's  crust,  there  are  in  the  department,  stored 
away  in  the  table  cases,  many  collections  designed  primarily  for  study. 
These  are  so  arranged  as  to  be  accessible  to  the  student  on  application 
to  the  Director  of  the  Museum,  and  on  presentation  of  proper  creden* 
tials  if  such  be  deemed  necessary.  The  collections  thus  stored  are 
classed  under  the  head  of  the  study  series.  In  preparing  and  arrang- 
ing this  series  it  may  be  well  to  state  that  it  is  made  up  largely  of  such 
materials  as  have  somewhere  and  at  some  time  been  subject  to  investi* 
gation.  Each  specimen,  after  trimming  to  a  size  approximating  3  by 
4  by  1  inch,  has  a  number  painted  on  it  in  oil  colors,  and  which  refers  to 
a  written  catalogue  in  which  is  given  whatever  detailed  information 
regarding  its  source  and  nature  may  be  in  possession  of  the  depart- 
ment. The  specimen  is  then  placed  in  a  pasteboard  tray,  accompanied 
by  a  written  label  containing  the  same  information  as  given  in  the 
catalogue,  and  placed  in  the  drawers  of  the  table  cases.  Material  which 
is  designed  for  the  study  series  is,  if  of  a  miscellaneous  nature,  distribu- 
ted through  the  collections  in  a  systematic  manner,  cprresponding  to 
that  adopted  for  the  exhibition  series.  Collections  which  like  those 
from  Leadville  and  the  Eureka  district,  to  be  noted  later,  represent 
systematic  work  upon  rocks  of  a  definite  area,  or  which  have  been 
studied  as  a  group  for  the  elucidation  of  some  particular  problem,  are 
kept  intact  in  order  to  best  serve  the  purposes  of  the  investigator. 
Characteristic  rocks  have  in  some  cases  been  selected  from  these  col- 
lections for  exhibition  purposes,  but  the  individuality  of  the  collection 
is  in  no  case  allowed  to  become  destroyed. 

The  more  important  collections  in  this  study  series  are  mentioned 
below : 

(1.)  Systematic  study  series.— This  collection  comprises  some  3,000  spec- 
imens miscellaneous  rocks  from  all  parts  of  the  globe  classified  sys- 
tematically as  in  the  exhibition  series. 

(2.)  The  Leadville  collection. — ^This  comprises  some  380  eruptive,  sedi- 
mentary and  metamorphic  rocks  and  ores  as  collected  and  studied 
by  Messrs.  S.  F.  Emmons  and  C.  Whitman  Cross,  of  the  U.  S.  Geo- 
logical Survey,  from  the  vicinity  of  Leadville,  CoIokmIo.  It  is  a  rep- 
resentative collection  of  the  materials  described  by  the  above-named 
authorities  in  Monograph  xii  of  the  U.  S.  Geological  Survey,  J.  W. 
Powell  Director,  and  entitled  *'  Geology  and  Mining  Industries  of  Lead- 
ville." A  characteristic  series  of  the  rocks  and  ores  has  been  selected 
oat  and  x)laced  upon  exhibition  in  the  section  devoted  to  economic 
geology  (catalogue  Nos.  68801-69540,  inclusive). 

(3.)  The  Washoe  collections. — ^These  collections  represent  the  work  done 
by  G.  F.  Becker  and  colleagues  in  the  Washoe  district  and  Comstock 
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Lode,  Nevada,  the  results  of  which  were  pablished  in  Monographliiof 
the  U.  S.  Oeological  Survey,  entitled  "  The  Geology  of  the  Oonistock 
Lode."  They  have  also  been  the  subject  of  investigation  by  Messrs. 
Hague  and  Iddings,  of  the  Geological  Survey,  whose  results  are  em- 
bodied in  Bulletin  No.  7,  U.  S.  Geological  Survey,  1885,  entitled '<  The 
Development  of  Crystallization  in  the  Igneous  Eocks  of  Washoe,  Ne- 
vada." 

The  collection  is  iu  part  duplicated.  There  is,  first,  a  series  of  198 
specimens  typical  rocks  of  the  region  in  sizes  some  4  by  5  by  1  inches 
and  which  is  in  part  upon  exhibition.  Besides  this  is  the  main  study 
series  in  sizes  about  li  by  1  by  ^  inches  and  comprising  2,064  speci- 
mens. (Catalogue  Nos.  24001-24198  inclusive,  and  70G91-72754  in- 
elusive). 

(4)  The  collections  of  the  fortieth  Parallel  Survey. — This  comprises  some 
3,000  specimens  eruptive  and  sedimentary  rocks  collected  by  memben 
of  the  Fortieth  Parallel  Survey,  under  the  direction  of  Clarence  King 
in  1807-'73.    The  eruptive  rocks  of  the  series  were  described  by  Prof. 

F.  Zirkel  in  vol.  vi  (microscopic  petrography)  of  the  reports  of  the 
XT.  S.  Geological  Explorations  of  the  Fortieth  Parallel.  (Catalogue 
Nos.  20301  to  23388,  inclusive.) 

(5)  New  Hampshire  State  Survey ,  C.  H.  Hitchcock  in  charge. — ^A  colla- 
tion in  the  form  of  rough  hand  specimens,  some  G  by  6  by  1^  inches  in 
dimensions  and  representing  the  typical  rocks  of  New  Hampshire  ati 
described  by  Hitchcock  and  Hawes  in  the  reports  of  the  Geological 
Survey  of  New  Hampshire. 

(G)  The  Hawes  collections. — These  comprise  some  350  specimens  erup- 
tive and  altered  rocks,  representing  in  part  the  work  done  by  Dr.  Hawes 
in  connection  with  the  New  Hampshire  surveys  as  published  in  part 
lY,  vol.  Ill,  of  these  reports.  It  also  includes  the  small  fragments  de- 
scribed in  his  paper  as  the  Albany  granites  and  their  contact  pbe- 
nomena(Am.  Jour,  of  Science,  1881,  xxr,  p.21-32),Cat.No8.29628-2929Ci. 

(7)  The  Pacific  Slope  quicksilver  collections. — These  comprise  several 
hundred  small  specimens  (mostly  4  x  G  cm }  rocks  and  oresfrom  tbe  quick- 
silver regions  of  the  locality  above  noted,  as  collected  and  described  by 

G.  F.  Becker  and  colleagues  iu  Monograph  xiii,  of  the  U.  S.  Geolojri 
cal  Survey,  entitled  Geology  of  the  Quicksilver  Deposits  of  the  Pacific 
Slope. 

(8)  U.  S.  Oeological  Survey  collections^  F.  V.  Hayden  in  c^ar^e.— Tbe 
various  collections  made  by  the  surveys  under  the  direction  of  F.  V. 
Hayden,  mainly  from  Colorado,  New  Mexico,  CJtah,  Montana,  Wyoming. 
Idaho,  and  the  Yellowstone  National  Park.  These  comprise  some  l,2(i0 
hand  specimens  of  eruptive  and  sedimentary  rocks.  Mucli  valuable 
material  is  missing  from  these,  having  been  lost  or  destroyed  prior  to 
1880. 

(9)  Collections  from  surveys  tcestofthe  one  hundredth  meridinn.^T\i'i 

collections   made  in   1871-'70   under  the  direction   of  Lieut.  G.  M* 
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Wheeler,  U.  S.  Engineer  Department.  These  comprise  some  680  speci- 
mens which,  though  bat  little  studied  by  modern  methods,  are,  together 
with  those  of  the  Hay  den  surveys,  kept  together  for  purpose  of  reference. 

(10)  Canadian  geological  survey, — A  strati  graphic  series  comprising 
soma  854  hand  specimens  of  rocks  from  the  various  geological  horizons 
of  Ontario,  Quebec,  New  Brunswick,  and  Nova  Scotia,  received  from 
the  Canadian  authorities  at  the  close  of  the  Centennial  Exposition  at 
Philadelphia  in  1876. 

(11)  Pigeon  Point  collection. — This  comprises  400  specimens  illustrat- 
ing various  contact  phenomena,  as  occurring  at  Pigeon  Point  on  the 
north  shore  of  Lake  Superior,  and  as  described  by  Prof.  W.  S.  Bailey 
in  a  forthcoming  bulletin  of  the  U.  S.  Geological  Survey. 

(12)  Menominee  Valley  and  Marquette  River  collections, — ^These  com- 
prise 254  specimens  illustrative  of  the  dynamic  metamorphism  of  erup« 
tive  rocks  as  described  by  Dr.  G.  H.  Williams  in  Bull.  No.  62,  U.  S. 
Geological  Survey. 

(13)  Alaska  collections, — ^These  comprise  some  250  specimens  miscella- 
neous rocks  collected  mainly  by  W.  H.  Dall  in  1860-68. 

(14)  Missouri. — A  series  comprising  114  characteristic  rocks  from 
southwestern  Missouri,  as  collected  and  described  by  Prof.  E.  Haworth. 
(Catalogue  Nos.  38618-38741,  inclusive.) 

(15)  Bear  Paw  Mountai}is^  Montana. — A  small  series  eruptive,  meta- 
morphic,  and  drift  rocks  from  the  Bear  Paw  Mountains,  collected  by 
Dr.  A.  G.  White  and  J.  B.  Marcou  in  1883.  (Catalogue  Nos.  28666-28743, 
inclusive.) 

(16)  St.  Oothard  Tunnel. — A  series  of  metamorphic  rocks,  comprising 
some  81  specimens  received  from  the  Swiss  Commissioner  to  theCenten- 
uial  Exposition  at  Philadelphia  in  1876.    (Catalogue  Nos.  37495-37574.) 

(17)  Commander  Islands^  coa^t  of  Kamschatka —  A  small  series  of  the 
characteristic  rocks  of  these  islands,  collected  by  Dr.  L.  Stejniger  in 
1882-'83.    (Catalogue  Nos.  37937-37972. ) 

(18)  Australian  collections. — A  series  of  some  355  rocks  from  Victoria, 
Australia,  as  received  from  the  Australian  centennial  commissioners 
in  1876.    (Catalogue  Nos.  28121-28475,  inclusive.) 

(19)  Brazilian  collections, — An  interesting  series  of  266  specimens 
eruptive  and  metamorphic  rocks  received  from  the  governmental  geol- 
ogist, O.  A.  Derby.     (Cat.  Nos.  69759-70027.) 

(20)  District  of  Columbia  collections. — This  includes  a  series  of  several 
hundred  specimens,  collected  mainly  by  Prof.  Thomas  Kobinson  at  in- 
tervals of  every  fifty  feet  in  the  tunnel  of  the  Washington  Acqueduct 
extension. 

To  the  extent  that  facilities  have  permitted,  sections  for  microscopic 
study  have  been  prepared  from  the  rocks  of  both  the  exhibition  and 
study  collections.  At  the  date  of  writing,  the  number  of  these  slides 
amounts  to  some  4,000.  Of  these,  2,700  are  of  rocks  in  the  building- 
stone  collections,  and  which  were  prepared  in  large  part  under  the  di- 
rection of  Dr.  G.  W.  Hawes. 


THE  CATLIN  COLLECTION  OF  INDIAN  PAINTINGS* 


By  Washington  Matthews,  M.  D.,  LL.  D.,  Major  and  Surgeon^  U.  S.  Army, 


The  majority  of  my  audience  have,  no  doabt,  been  many  times  in 
this  hall,  either  as  attendants  on  the  lectares  which  are  delivered  here, 
or  as  visitors  to  the  Museum,  and  many  times  they  have  gazed  on  the 
array  of  paintings  which  cover  its  walls.    To  what  extent  have  they 
observed  these!    What  lessons  have  they  learned  from  them  ?    What 
opinions  have  they  formed,  what  criticisms  have  they  made  of  them  ? 
Wh«it  do  they  know  of  their  history  or  of  the  history  of  the  wandering 
artist  whose  busy  hand  painted  them  ?    These  are  questions  to  which 
1  can  frame  only  imperfect  answers.    I  have  asked  such  questions  of 
many  who  have  visited  this  Museum,  and  I  am  led  to  believe  that  not 
more  than  one  in  ten  bestows  an  inquiring  glance  at  this  monument  to 
a  life  of  laborious  and  enthusiastic  devotion  to  a  chosen  subject;  and 
vastly  fewer  are  those  who  inquire  into  the  nature  and  scope  of  the 
<u)l]ectioD,  or  stoi)  to  discover  the  name  and  something  of  the  person- 
ality of  the  author. 

George  Catliu  was,  to  use  his  own  expression,  a  lion  in  his  day.  He 
pnacted  in  Europe  fifty  years  ago  much  the  same  role  that "  BuffaloBilP 
has  played  in  our  time,  but  in  a  more  scholarly  and  less  lucrative  way. 
iie  was  tbe  genial  showman  of  the  American  Indian  and  the  wild  West. 
EJe  c.'^^ried  his  collection — the  very  collection  we  see  around  us  now — 
:o  vai  IS  European  capitals.  He  exhibited  live  Indians,  and  he  and 
lis  j>rot6/c^s  were  received  and  entertained  at  the  homes  of  English 
tobility.  They  dined  with  Louis  Phillippe  and  with  the  King  and 
^iieeii  oi  Igium.  The  following  brief  autobiography  is  taken  from 
lid  work  ttitled  '<  Illustrations  of  the  Manners,  Customs,  and  Condi- 
Ion  of  the  North  American  Indians." 

"  I  was  bori  i  WyomiDg,  iu  North  America,  aonie  thirty  or  forty  years  since  (i.  «., 
I  1796).  of  i>at  at8  who  entered  that  beautiful  and  famed  valley  soou  after  the  close 
!"  the  re  vol  u  tic  \ary  war,  and  the  disastrous  event  of  the  '*  Indian  massacre.'' 

**  The  early  pr  '  of  my  life  was  whiled  away,  apparently  somewhat  in  vain,  with 
K>k8  reluctantly  held  iu  oue  hand  aud  a  rifle  or  fishing  pole  firmly  and  affection- 
ely  i^raspeil  in  the  other. 

''At  tbe  urgent;  r  luestof  my  father,  wiio  was  a  practicing  lawyer^  I  was  prevailed 
ton  to  abandon  those  favorite  themes  aud  also  my  occasional  dabblings  with  thd 

**  I^epriut  of  a  lecture  delivered  in  the  lecture  hall  of  the  National  Museum,*  Saiur- 
y,  April  13,  1889. 
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bruBh,  ^hich  bad  seonred  already  a  corner  in  my  affectionB,  and  I  commenoed  reading 
the  law  for  a  profession  under  the  direction  of  Reeve  and  Gould,  of  Conuecticot.  1 
attended  the  lectures  of  these  learned  j  udges  for  two  years— was  admitted  to  ihe  bar- 
and  practiced  the  law  as  a  sort  of  yimrodical  lawyer,  in  my  native  land,  for  the  tens  ai 
two  or  three  years ;  when  I  very  deliberately  sold  ray  law  library  and  all  (save  my  rifle 
and  fishing  tackle),  and  converting  thnir  proceeds  into  brashes  and  paint  pots,  I  coo* 
mencod  the  art  of  painting  in  Philadelphia,  without  teacher  or  adviser. 

''I  there  closely  applied  my  hand  to  the  labors  of  the  art  for  several  years;  Unring 
which  time  my  mind  was  continually  reaching  for  some  branch  or  eoterprise  of  tbe 
art  on  which  to  devote  a  whole  lifetime  of  enthusiasm ;  when  a  delegation  of  sooe 
ten  or  fifteen  noble  and  dignified-looking  Indians,  from  the  wilds  of  the  'Tar  West," 
suddenly  arrived  in  the  city,  arrayed  and  equipped  in  all  their  classic  beauty,— with 
shield  and  helmet, — witb  tunic  and  manteau, — tinted  and  tasseled  off,  exactly  for  the 
puiutei's  palette! 

'*  In  bileur.  and  stoic  dignity  these  lords  of  thu  forest  strutted  about  tbe  city  for  a 
few  days,  wrapped  lu  their  |>ictnr«d  rubeH,  with  their  brows  plumed  with  theqiiillsu 
the  war  e»gle,  m  tracting  i^e  g.ize  uii«l  ibe  uUmiratiou  of  all  who  bebt;ld  tJicm.  Afki 
tbii<,  thi  y  tuuR  tu»  ir  leave  lor  \\  a»Uiijgtuu  City,  and  I  waM  Itft  to  reflect  and  regzv:. 
which  1  did  long  and  deeply ,  until  I  cauie  to  ihe  following  deductions  andconclnsiuss: 

''Black  and  blue  cloth  and  civilization  are  destined,  not  only  to  veil,  bnt  to  oblitcr 
ate  the  grace  and  beauty  of  Nature.  Man,  in  the  simplicity  and  loftiness  of  his  natoiv 
unrestrained  and  unfettered  by  disguises  of  art,  is  surely  the  most  beautiful  mod  i 
for  the  painter,— and  the  country  from  which  he  hails  is  unquestionably  tbe  bestata;.; 
or  school  of  the  arts  in  the  world:  sneli,  I  am  sure,  from  the  models  I  Lave  w«ili4 
the  wilderness  of  North  America.  And  tbe  history  and  customs  of  such  a  ^tvfl-, 
preserved  by  pictorial  illustrations,  are  tbcmes  worthy  the  lifetime  of  one  mao,&L. 
nothing  short  of  the  loss  of  my  life,  shall  prevent  me  from  visiting  their  country,  m 
of  becoming  their  historian. 

'*  There  was  something  inexpressibly  delightful  in  the  above  resolve*  which  wl»'i 
bring  m«^  amidst  living  models  for  my  brush  :  and  at  the  same  time  to  place  id  s; 
bands  again,  for  my  living  and  protection,  the  objects  of  my  heart,  above  naiKil 
which  had  long  been  laid  by  to  rust  and  decay  iu  the  city,  without  the  remotest  pn» 
pect  of  again  contributing  to  my  amusement. 

'*  I  had  fully  resolved — I  had  opened  my  views  to  my  friends  and  relations,  bat  r ' 
not  one  advocate  or  abettor.  I  tried  fairly  and  faithfully,  but  it  was  in  vaio  > 
reason  with  those  whose  anxieties  were  ready  to  fabricate  every  difficulty  anddui^K 
that  could  be  imagined,  without  being  able  to  understand  or  appreciate  the  ext^i 
or  importance  of  my  designs,  and  I  broke  from  them  all,— from  my  wife  and  mj  a;.t4 
parents,— myself  my  only  adviser  and  protector." 

Such  is  Gatlin's  ov^ii  rather  flowery  accoant  of  how  he  fonned  t) 
resolution ;  but  the  language  in  which  he  expresses  it  is  only  au  eTides 
of  the  reality  of  his  enthusiam. 

These  paintings  as  works  of  art  I  now  often  hear  unfavorably 
cised ;  but  criticism  is  an  easy  task  for  those  who  jdo  not  appreciate 
difficulties  under  which  Gatlin  labored.    To-day  our  land  is  filled  ^ 
artists  of  both  sexes,  of  all  ages,  and  of  every  degree  of  fitaie^s  ^ 
unfitness.    The  number  of  amateur  aspirants  ip  art  haa  increased 
hjundred  fold  in  the  last  half  century. 

To  accommodate  this  growth  of  artistic  demand,  the  convenience!^ ^i 
appliances  of  art  have  improved  and  increased.  The  well  eqaiil^^ 
sketcher  in  oil  of  to-day  can  not  appreciate  the  difficulties  of  tbetra^< 
iug  artist  in  America  fifty  or  sixty  yea^  a^o,    Tbe^e  wejre  then  do 
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sketching  boxes,  with  their  complicatieH  of  conveniences.    The  com- 
pressible metallic  tube  had  not  been  invented,  or  at  least  not  introduced 
into  the  armamentarium  of  art.    Not  one-fourth  of  the  present  tints  of 
Winsor  and  Newton's  catalogue  were  then  known.    Rapidly  drying 
vehicles  were  not  in  vogue.    The  artist  ground  his  own  paints— coarse, 
crude  paints — and  carried  them  around  mixed  in  pots  or  dry  in  paper. 
I  do  not  think  that  a  careful  analysis  of  Catlin's  paintings  will  reveal 
more  than  a  dozen  pigments ;  I  have  reference  to  the  paintings  which 
were  taken,  so  to  speak,  on  the  wing.    He  had  not  accommodations  for 
more.    While  collecting  a  large  number  of  these  views,  he  was  travel- 
ing with  two  other  men  in  a  small  canoe,  which,  in  addition  to  his 
paints  and  canvas,  held  their  clothing,  bedding,  ammunition  and  pro- 
visions; in  fact,  everything  necessary  for  life  and  comfort  in  a  land  in- 
habited only  by  savages.   Ethnographic  travelers  of  to  day,  with  pocket 
camera  and  instantaneous  dry-plates,  have  avast  advantage  over  Gatlin 
with  his  red  lead — which  he  used  liberally — his  boiled  oil  and  his  rolled 
canvas;  but  their  results  are  not  correspondingly  more  accurate.    Man}*^ 
of  his  sketches,  too,  were  necessarily  taken  in  great  haste.    Yet  he 
never  failed  to  catch  the  spirit  of  the  scene  before  him  and  to  transfer 
it  faithfully  to  his  canvas.    But,  while  making  all  just  excuses  for  Cat- 
li4],  it  must  be  acknowledged  that  he  was  not  acquainted  with  all  the 
resources  of  his  art  as  it  existed  even  in  his  day.     He  was  a  self  taught 
man. 

From  my  own  experience,  following,  as  I  have  done  for  years,  in  the 
very  trail  of  Gatlin,  I  can  not  speak  too  highly  of  his  general  truthful- 
ness; yet  he  suffered  from  certain  limitations  of  his  time  and  surround- 
ings which  have  impaired  the  usefulness  of  his  literary  work.    With- 
out telling  any  direct  falsehood,  he  succeeds  sometimes  in  deceiving  the 
reader.     His  books  must  be  read  critically ;  they  are  not  of  equal  use 
to  all  students.    In  this  year  of  our  Lord  there  are  so  many  workers  in 
all  specialties,  and  the  facilities  for  publication  in  each  are  so  great, 
that  oae  may  write  on  the  driest  and  most  technical  subjects,  in  the 
least  interesting  manner,  and  yet  be  reasonably  certain  of  finding  a 
publisher  and  a  coterie  of  readers.    It  was  not  thus  in  America  fifty 
years  ago,  and  Gatlin,  who  was  a  poor  man,  in  order  to  make  his  enter- 
prise pay,  had  to  write  for  a  general  public,  whom  he  felt  obliged  to  in- 
terest as  well  as  instruct.    He  sometimes  painted  also  with  this  intent, 
as  will  be  shown  later.    Indeed,  he  thus  candidly  criticises  himself  in 
one  of  his  letters : 

*'  It  would  be  impossible  at  the  same  time,  in  a  book  of  thesA  dimensions,  to  explain 
all  the  manners  and  customs  of  these  people ;  but  as  far  as  they  are  narrated,  they 
have  been  described  by  my  pen,  upon  the  spot,  as  I  have  seen  them  transacted ;  and 
if  aome  few  of  my  narrations  should  seem  a  Utile  too  highly  colored^  I  trust  the  world 
will  be  ready  to  extend  to  me  that  pardon  which  it  is  customary  to  yield  to  all  artists 
whose  main  faults  exist  in  the  vividnoss  of  their  coloring  rather  than  in  the  draw- 
n^  of  their  pictures;  but  there  is  nothing  else  in  theui,  I  think,  that  I  should  ask 
>ardoa  for^  even  though  some  of  theq^  should  stagger  credulity  and  incur  for  n^e  thQ 
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But  the  qaestion  of  too  high  coloring  is  often  one  of  personal  eqoa- 
tion  only.  One  of  our  greatest  modern  writers  thus  defends  himself 
against  the  charge  of  exaggeration : 

**  What  is  exaggeratiou  to  oue  class  of  minds  and  perception  is  plain  truth  to  another. 
That  which  is  commODly  called  long-sight,  perceives  in  a  prospect  innamerable  fea- 
tares  and  bearings  non-existent  to  a  short-sighted  person.  I  sometimes  tsk  mywlf 
whether  there  may  occasionally  be  a  difference  of  this  kind  between  somevriters 
and  some  readers ;  whether  it  is  always  the  writer  who  colors  highly  or  whether  it  is 
now  and  then  the  reader  whose  eye  for  color  is  a  little  dull." 

Half  a  century  ago  the  country  west  of  the  Mississippi  was  a  verita- 
ble terra  incognita.  No  one  appreciated  the  magnificent  distances  of 
that  region.  The  Rocky  Mountains  were  supposed  to  be  somewhat  Id 
sight  of  the  falls  of  St.  Anthony.  I  remember  once  seeing  in  a  novel 
written  by  an  author  who,  I  believe,  is  still  living,  an  account  in  which 
the  hero  is  represented  as  ascending  to  the  roof  of  a  one-story  stnic- 
lure  on  the  banks  of  the  Illinois  River,  and  looking  admiringly  over  an 
extensive  landscape  which  was  <'  bounded  on  the  west  by  the  distaot 
outline  of  the  Rocky  Mountains."  In  other  words,  this  gentleman  ii 
telescopic  eye  was  able  to  take  in  the  entire  states  of  Missouri  aii<l 
Kansas  and  half  of  Colorado  at  a  single  glance.  With  such  ideas  pit 
vailing  among  the  learned,  how  could  Catlin,  having  journeyed  sunie 
three  thousand  miles  up  the  Missouri,  come  back  with  his  finger  in  bb 
mouth  and  say  he  had  not  had  a  glimpse  of  the  Rocky  Mountains!  Xo 
one  would  believe  him.  He  must  at  least  pretend  he  had  seen  them. 
and  so  by  an  ingenious  verbal  fabrication,*  but  without  the  slightest 
direct  falsehood,  he  makes  possible  the  inference  that  he  saw  then 
snowy  summits  during  his  journey  up  the  Missouri  River  in  1832.  S 
well  does  he  succeed  that  a  recent  student  of  Catlin,  in  a  published  ma^s 
terminates  the  itinerary  of  1832  some  hundreds  of  miles  west  of  ih-  | 
mouth  of  the  Yellowstone,  which  latter  was  really  his  farthest  vt^ 
during  the  year  in  question. 

I  have  not  time  now  to  explain  in  full  my  reasons  for  knowing  tbi 
Catlin  did  not  see  the  Rocky  Mountains  in  1S32,  as  he  leads  inaDV » 
suppose  he  has  done ;  but  if  there  is  any  one  in  the  audience  convers<iiil 
with  Catlings  works,  who  wishes  to  have  the  proofs  on  this  point,  l<i>t 
at  his  service.  Not  only  did  Catlin  not  see  the  "  Hockies  "  in  1832, 1'rf 
I  have  serious  doubt  if  he  saw  the  main  chain  at  any  time  duriu^tU 
eightyears  or  more  during  which  he  was  engaged  in  making  this  Oallei}' 
What  he  may  have  seen  and  sketched  after  1852,  wheu  the  Gallt'O' 
passed  into  other  hands,  I  do  not  know;  but  then  the  California goiJ 
fields  had  been  discovered,  the  overland  route  was  trodden  as  clears:^) 
thrashing-floor,  and  the  visit  to  the  Rocky  Mountains  had  become.) 
common  achievement.  One  of  the  reasons  for  my  doubts  is  tbe  ^v 
dence  of  the  collection  itself.     Examine  all  these  pictures  carefnlly\' 


•See  •*  Illustratiousof  the  MannerH,  Customs  and  Condition  of  the  North  Anicr  >» 
Indiaiifl,"  by  Geo.  Catlin,  vol.  1,  London,  1866,  pp.  6^}^65.  The  converBatioa  ••''* 
** Batiste''  here  given  is  fictitious. 
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daylight,  aud  yoa  will  see  that  the  artist  well  appreciated  the  distinc- 
tive beauties  of  different  landscapes-^the  odd,  the  peculiar^  the  strik- 
ing. There  is  not  a  remarkable  scene  on  the  Uppeir  Missoari  from  the 
Platte  to  the  Yellowstone  that  he  has  not  transferred  to  his  canvas.  To 
the  beauties  of  the  Upper  Mississippi  he  has  done  a  justice  which  Ban- 
vard  did  not  excel.  If  he  has  worked  so  faithfully  on  these  beautiful 
bat  comparatively  tame  landscapes,  how  would  the  infinitely  grander 
scenes  of  the  Rocky  Mountains  have  inspired  him  f  Could  he  have  held 
his  brush  still  in  sight  of  them  ?  Yet  no  view  of  that  vast  mountain 
region  is  to  be  found  in  his  collection,  with  the  possible  exception  of 
some  Tidges  seen  from  the  Comanche  camp  in  1834,  which  may  have 
been  outlying  spurs  of  the  Sierra  Madre.  Pike's  Tent,  an  odd  and  beau- 
tiful but  comparatively  insignificant  bluff,  some  five  hundred  feet  high, 
on  the  upper  Mississippi,  has  a  canvas  allotted  to  it  in  the  Gallery,  but 
for  a  view  of  Pike's  Peak,  fourteen  thousand  feet  high  and  covered  with 
eternal  snows,  we  seek  in  vain.  In  vain  do  we  search  for  a  view  of  a 
single  one  of  the  monarchs  of  the  Chippewyan  Range. 

As  is  well  known,  literature  has  always  had  its  requirements,  which 
varied  according  to  time,  race  and  country.  But,  as  is  not  so  gener- 
ally recognized,  science  too  has  had  its  requirements  in  times  past, 
which  limited  and  controlled  its  development.  Perhaps  it  has  its  arbi- 
trary and  illogical  requirements  today,  while  we  are  not  aware  of  them. 
The  slave  knows  not  how  deeply  the  fetter  has  cut  into  his  flesh  until 
it  has  been  cast  away. 

There  was  a  singular  demand  made  on  the  American  ethnographer 
of  a  generation  or  two  ago,  and  it  has  scarcely  yet  been  silenced.  He 
was  obliged  to  advance  a  theory  of  an  Old  World  origin  for  the  Ameri- 
can aborigines,  and  if  not  for  the  whole  race,  at  least  for  that  part  of  it 
in  which  he  was  most  interested.  The  shelves  of  libraries  of  Ameri- 
cana are  crowded  with  volumes  devoted  to  proving  such  theories.  Such 
an  important  place  in  the  speculations  of  that  time  did  these  theories 
have,  that  a  great  religious  system  (a  system  which  forms  to-day  one 
of  the  greatest  political  problems  that  confront  us)  is  based  upon  the 
theory  of  the  descent  of  the  Indians  from  the  ten  lost  tribes  of  Israel. 
We  can  understand  Catlin's  environment  better,  when  we  remember 
that  he  lived  in  the  time  the  angel  Moroni  revealed  to  Joseph  Smith 
the  hiding  place  of  the  golden  tablets  on  which  was  engraved  the  book 
of  Mormon. 

Catlin's  journey  in  1832  on  the  Upper  Missouri  was  his  first  impor- 
tant expedition,  his  first  journey  into  a  really  wild  land,  as  well  as  the 
most  fruitful  journey  in  artistic  and  ethnographic  material  that  he  ever 
made.  His  most  interesting  observations  were  taken  among  a  seden- 
tary, hoase-building,  agricultural  people  named  Mandans.  Tribes  of 
this  class  were  not  uncommon  in  America  in  his  day,  but  at  the  time 
of  his  visit  he  was  not  aware  of  the  fact.  In  the  Mandan  villages  he 
found  a  hospitable  and  intelligent  trader  named  Joseph  Kipp,  who 
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proved  himself  a  guide  and  interpreter  of  unasnal  valae,  and  made  the 
stay  of  his  gaest  both  pleasant  and  profitable.  The  latter  arrived  at 
the  time  of  a  most  important  rite  of  the  Mandaiis,  the  whole  of  which 
he  was  permitted  to  witness  and  the  like  of  which  he  never  saw  before 
or  after.  Thin  rite  I  shall  refer  to  at  length  before  the  close  of  the  lee 
ture.  Mr.  Kipp,  too,  Undoubtedly  spoke  well  of  his  Indian  frienda.  1 
have  often  observed  on  the  frontier  that  white  men  who  have  lived  long 
with  any  particular  tribe  of  Indians  acquire  a  greater  sense  of  loyalty 
to  such  tribC)  that  they  hate  its  enemies,  love  its  friends,  soand  it5 
praises,  and  maintain  itH  superiority  to  all  other  tribes.  HadCatlin 
had  opportunities  of  Witnessing  the  great  cetemonies  of  other  nations 
under  the  conduct  of  guides  as  well  informed  a§  Mr.  Kipp,  he  woald 
not  perhaps  have  considered  the  Mandans  so  superior  to  other  tribes  v 
he  represents  them  in  his  writings.  It  was  this  people  which  he  se- 
lected as  the  subject  of  his  origin  theory.  By  a  series  of  arguments 
and  conclusions  which  we  would  now  call  ^<  jumping,"  but  which  pa^ssed 
muster  in  the  science  of  half  a  ceutury  ago,  he  established  to  his  own 
satisfaction  that  the  Mandans  were  descended  from  certain  Welshmen 
'\  who  sailed  in  ten  ships  under  the  direction  of  Prince  Madoc  from  North 
Wales  in  the  early  part  of  the  fourteenth  century.  Although  hi- 
theory  has  little  value  in  the  light  shed  by  modern  investigation,  it  e<)^ 
trolled  all  his  opinions,  distorted  mau^'of  his  statements,  and  hastraoii 
mitted  its  evil  influence  through  the  works  of  a  host  of  compilers  and 
book-makers,  many  of  them  of  high  fame  in  the  scientific  world,  dowu 
to  the  present  day.  So  much  for  some  of  the  unfavorable  influenceis  of 
his  environment. 

There  are  various  portraits  and  pictures  of  our  subject  extant  One 
appears  in  his  notes  on  Travel  in  Europe.  Mr.  Thomas  Donaldson,  io 
his  recent  work,*  presents  three,  and  in  bis  own  works  the  artist  ofteo 
includes  sketches  of  himself.  The  plate  facing  page  701  in  Donaldson's 
work  is  a  copy  of  a  picture  painted  by  the  artist's  own  hand  when  he 
was  twenty-eight  years  old.  He  is  represented  b>  his  contemporari«« 
as  a  person  of  medium  height,  slender,  well  formed,  very  graceful,  an<l 
of  a  complexion  so  decidedly  dark  that  some  of  his  friends  thoo^lit 
he  might  possibly  claim  for  his  own,  a  little  of  the  blood  of  that  race 
to  whose  study  he  had  devoted  a  life-time. 

In  PI.  cxxx  is  shown  one  of  Oatlin's  sketches  of  himself  in  tht 
prime  of  his  activity  and  usefulness.  It  represents  him  in  1832,  at  tbc 
age  of  thirty-six,  seated  at  a  feast  in  the  lodge  of  Mah-to-toh  pa  oi 
Four  Bears,  then  second  chief  of  the  Mandans,  dressed  in  his  butk 
skin  hunting  suit.  According  to  the  etiquette  of  the  place  and  im', 
he  eats  alone  out  of  a  wooden  bowl,  while  his  host  fills  the  calumet  for 
him  to  smoke  aft^r  his  meal,  and  the  women  of  the  household  act  the 
part  of  spectators. 


*  **Tho  (roc^r^o  Catlin  ludiau  Gallery  iu  thc^  IJ.  S.  National  Mtineum  (Smithsonur. 
Institatiou),  with  Memoir  and  Statistics,"  iu  Smithsouian  Report  for  1S85. 
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The  plate  facing  page  711  in  Donaldson's  <<  Gatlin  Indian  Gallery"  is 
from  a  photograph  taken  in  1868,  when  he  had  reached  the  venerable 
age  of  seventy-two,  abont  fonr  years  prior  to  his  death.  A  scar  on  the 
left  cheek,  which  shows  in  this  pictare,  was  caused  accidentally  by  a 
hatchet  stroke  received  in  boyhood  from  a  comrade  with  whom  he  was 
"  playing  Indian,"  an  indication  that  the  sight  of  the  delegation  in 
Philadelphia  was  not  the  first  incident  in  his  life  which  led  to  his  voca- 
tion, althongh  it  may  have  been  the  decisive  one. 

Whatever  unfavorable  criticism  may  be  made  of  Oatlin  as  a  colorist, 
little  disparagement  can  be  made  of  his  accuracy  and  spirit  as  a  deline- 
ator.   In  landscape  he  seizes  the  genius  of  the  locality  with  marvelous 
quickness  and  insight.    Any  one  who  has  traveled  on  the  Upper  Mis- 
souri will  recognize  how  perfectly,  in  a  few  strokes,  in  the  sketch  before 
us  (PL  GXXXT,  Fig.  1),  he  has  fixed  the  features  of  that  turbid  flood,  with 
its  monotonous  walls  of  cottonwood  trees,  terraced  as  they  rise  from  the 
newer  to  the  older  alluvial  deposits  on  its  shores;  with  its  caving  bank, 
its  falling  trees  and  snags  on  the  convexity  of  the  river's  curve  where 
the  current  strikes  the  land  with  greatest  force,  and  the  low,  shelving 
bank  of  the  opposite  side.    It  is  not  a  placid  stream ;  with  a  few  well 
placed  lines  he  tells  us  that  it  moves  at  the  rate  of  seven  miles  an  hour. 
Geology,  sixty  years  ago,  was  an  infant  science.    The  geologic  land- 
scai>e  artist  had  not  become  differentiated  from  landscape  artists  in 
geueral^-to  this  duy  but  a  limited  few  have  obtained  high  proficiency 
among  this  class,  vet  I  doubt  if  some  of  the  best  draftsmen  attached 
to  our  own  Govern    3ut  surveys  could  bring  out  more  correctly  the  sali- 
ent features  of  the .    ft  Tertiary  blufl's  of  the  Dakota  region  than  Mr. 
Catliu  has  done  in  the  sketch  represented  in  PI.  cxxxi,  Fig.  2.    Such 
is  the  country  that  is  so  appropriately  designated  Mauvaises  Terres^ 
or  Bad  Lands. 

PI.  cxxxii,  Fig.  1,  copies  his  painting  of  a  feature  common  in  the  bluffs 
of  the  Upper  Missouri  region,  where  small  interrupted  deposits  of  hard 
sandstone  are  mingled  with  much  softer  formations,  not  greatly  exceed- 
ing ordinary  clay  in  hardness.  These  pieces  of  sandstone,  protecting 
the  underlying  soft  rock  from  erosion  by  the  rain,  cause  a  series  of 
pillars  to  be  formed,  as  shown  in  the  painting.  A  seam  of  lignite  runs 
along  the  base  of  the  bluff.  The  flood  plain  of  the  Missouri,  here  almost 
treeless,  forms  the  distance. 

The  picture  shown  in  PI.  oxxxxi.  Fig.  2,  represents  conical  hills,  which 
are  very  common  in  the  same  country.  From  these  summits,  during 
the  rare  rains  of  the  region,  streams  of  temporary  existence  flow  with 
^reat  force  and  cut  deep,  narrow,  fantastic  guUeys  in  the  alluvial  soil^ 
uich  as  that  shown  in  the  painting.  These  hills  are  striped  horizon- 
ally  in  divers  beautiful  colors,  being  composed  of  strata  of  different 
ints  to  which  the  original  canvas  does  ample  justice. 

Everywhere  he  has  seized  the  distinctive  features  of  the  land- 
icape  aud  apparently  with  an  intuitive  understanding  of  its  geologic 
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basis.  We  need  not  marvel  when  we  learu  that  in  bis  later  years, 
without  any  extensive  book  study,  be  became  a  good  practical  geologist 
In  this  picture  (PI.  cxxxiii,  Fig.  1)  be  gives  us  a  striking  representa* 
tioi)  of  the  peculiar  biilowy  bills  which  are  so  characteristic  of  the  loess 
deposits  of  the  Missouri  Valley  in  western  Iowa  and  eastern  Nebraska. 
These  are  the  bills  of  loess  of  1832,  with  their  smooth,  grass-clad  sides 
and  tlieir  scanty  groves  in  the  ravines ;  such,  too,  they  still  seemed  when 
last  1  saw  them,  fourteen  years  ago;  but  a  change  even  then  was  com- 
ing over  them  ;  prairie  fires  w^eie  at  an  end  and  small  shrubs  were  ris 
ing  above  the  grass.  These  are  perhaps  gooil  sized  saplings  to-day. 
So  the  forest  will  spread  and  soon  the  beautiful  clear-cnt  outlines  of 
these  billowy  slopes  will  no  more  have  power  to  inspire  the  artist\s 
hand. 

In  this,  us  in  a  hundred  other  cases,  the  pictures  have,  for  ns,  a  high 
historic  value  as^xiug  an  irrevocable  past.  They  show  us  landmarks 
of  the  West  which  have  long  ago  disappeared,  such  as  old  tradiuj: 
posts  of  the  Indian  country ;  Fort  Union,  which  stood  forty  years  at  the 
month  of  the  Yellowstone,  but  the  lines  of  whose  fouudatiou  walls  cau 
scarcely  be  traced  to-day. 

Floyd's  grave,  the  place  of  interment  of  the  only  man  who  died  on 
Lewis  and  Clarke's  famous  expedition  in  1804,  is  shown  in  PL  oxxxui. 
Fig.  2.  Is  there  any  trace  of  the  once  lonely  mound  now  in  the  bu<> 
environs  of  Sioux  City  Y*  Does  the  pole  still ^tand,  as  Catlin  shows  it 
over  Blackbird's  grave  (PI.  cxxxiv.  Fig.  1),  the  last  instance  of  a  >*• 
pulchral  mound  built  in  historic  times,  showing  that  our  modern  Indiaaj^ 
were  mound  builders?  The  self-reared  monument  of  Julieu  Dnbnqae. 
the  first  white  man  who  worked  the  Upper  Mississippi  lead- mines,  a  oen 
tury  ago,  stood  perfect  still  in  Gatlin's  day,  a  stone  lint  with  door  of 
lead  and  cross  of  cedar  (PI.  oxxxiv,  Fig.  2) ;  but,  thirty-five  years  ago. 
I  have  seen  it  level  with  the  ground.  Such  are  some  of  the  many  oh 
literated  land-marks  reared  by  human  hands  that  Gatlin's  pencil  h&> 
perpetuated. 

But  works  of  nature,  the  landmarks  erected  by  the  eternal  elements; 
can  these  be  obliterated  f  Have  they  any  past  which  the  artist  car 
preserve  for  the  coming  geiierationsf  Ijet  this  picture  decide.  Ben- 
are  the  falls  of  St.  Anthony  (Pl.cxxxv,  Fig.  1),  as  they  roared  to  an  unten 
anted  solitude  in  the  year  18^^5,  when  George  Gatlin. visited  and  sketched 
them.  Who  would  recognize  any  identity  between  that  fair  wild  set* m 
and  the  falls  of  St.  Anthony  of  to-day  (PI.  cxxxv.  Fig  2). 

A  very  large  proportion  of  the  paintings  in  this  collection  is  devore<i 
to  Indian  games  and  hunting  scenes  (PI.  cxxxvi,  Fig.  1),  and  the&e  rrp 
resent  from  a  scientific  point  of  view  the  most  valuable  part  of  the  wbol' 
collection,  with  the  exception  of  the  four  scenes  of  the  great  Handao 

•Since  this  was  written  I  have  learned  that  (the  grave  heing  endangered  b^  --- 
gradual  falling  away  of  the  edge  of  the  hliiff)  the  people  of  Sioux  City  have  r^^^a;  ^ 
removed  the  remains  of  Sergeant  Floyd  farther  back  from  the  river  on  the  B&nie  kul 
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Fig.  2.    Bad  Lands  on  the  Upper  Missouri. 
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Fig.  1.    Bluffs  on  the  Upper  Missouri. 


Fig.  2.    Scene  on  Banks  of  the  Upper  Missouri. 
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FiQ.  1.    Hills  of  the  Loess,  Upper  Missouri. 


Fig.  2.   FLOYD'S  Grave. 
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Fig.  1 .    Falls  of  St.  Anthony  in  1 835. 


Fig.  2.    Modern  Falls  of  St.  Anthony. 
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Fig.  1.    Buffalo  Hunt  on  Horseback. 


Fig.  2.    Mandan  Game  of  Tchung-kee. 
(From  Donaldson's  "  Catlin  Indian  Gallery,"  Plate  74.) 
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ceremony  to  be  hereafter  described.  The  scene  in  PI.  cxxxvi,  Fig.  2, 
is  presented,  not  because  it  is  the  most  picturesque  of  this  class  that  he 
has  painted,  but  because,  simple  as  it  is,  he  has  caught  the  spirit  of  the 
situation  so  well.  The  pose  of  the  men  who  are  betting  on  the  game 
and  watching  anxiously  the  fall  of  the  hoop  is  excellent.  I  have  heard 
many  favorable  comments  made  on  this  plate  by  Indians.  This  game 
of  Tchung-kee  was,  with  some  modifications,  practiced  over  the  greater 
part  of  North  America  at  the  time  of  the  discovery  and  until  long  after. 

Catlin  devotes  four  canvasses  to  illustrating  the  exciting  ball  game  of 
the  Choctaws.  One  of  his  illustrations  is  shown  in  PI.  cxxxvii.  He 
tells  us  that  it  is  impossible  with  pen  and  ink  alone,  or  brush,  or  even 
with  their  combined  efibrts  to  give  more  than  a  caricature  of  such  a 
scene.  However  true  this  remark  may  be  it  is  not  to  be  denied  that 
he  here  presents  to  us  an  unusually  lively  spectacle. 

But  the  great  temptation  to  i)resent  more  illustrations  of  Indian 
games,  some  of  which  I  have  had  the  good  fortune  to  witness,  must  be 
resisted. 

The  majority  of  his  hunting  scenes  represent  an  irreclaimable  paat, 
rymcethey  are  largely  associated  with  an  animal  practically  extinct,  the 
American  bison  or  buffalo.  Catlin  had  the  true  si)irit  of  tbe  hunter ;  be 
was  an  excellent  rider,  a  good  shot,  and  for  these  reasons  he  delighted 
in  painting  huntingscenes,  and  he  infuses  more  life  into  such  studies  than 
into  any  others  which  he  executed.  PI.  cxxxviii,  represents  the  de- 
struction of  a  small  band  of  buffalo  which  he  witnessed  near  the  Mandan 
villages.  His  pen  picture  of  the  scene  is  no  less  vivid  than  the  work 
of  his  brush.  Of  course  such  paintings  as  this  must  have  been  largely 
worked  up  after  the  occasion,  from  hasty  sketches  and  from  memory, 
notes,  and  imagination ;  but  they  are  none  the  less  valuable  on  that  ac- 
count. The  instantaneous  camera  came  too  late  for  the  buffalo  sur- 
round. But  had  it  come  in  time,  it  might  not  have  caught  as  much  of 
the  scene  as  the  artist's  eye  has  caught. 

PI.  CXXXVI,  Fig.  1,  represents  his  own  first  chase  on  horseback  after 
tbe  buffalo  at  the  mouth  of  the  Yellowstone,  in  1832,  in  company  with 
Kenneth  Mackenzie, — whose  name  was  famous  In  the  annals  of  the  old 
trading  days  of  the  Northwest, — and  a  French  Canadian  named  Chad- 
rou.  As  I^e  puts  himself  into  this  picture  (he  is  the  rider  in  the  back- 
ground ;  i t  is  Chadron  who  is  climbing  his  charger's  neck),  it  is  reasona- 
ble to  suppose  that  while  he  was  riding  his  horse  after  the  bison  he  was 
Tiot  also  standing  on  the  ground  and  making  a  sketch  of  himself.  This 
picture  is  therefore  a  composition. 

So  also  is  the  illustration  presented  in  PI.  cxxxix,  natural  and  real- 
istic as  it  seems.  Mr.  Catlin  saw  all  the  elements  of  this  picture  in  dif- 
ferent places  and  at  different  times;  his  artistic  imagination  has  com- 
bined them  and  given  us  a  pleasing,  and  for  all  purposes  of  illustration 
a  truthful,  picture.  He  saw  walking  Indians  in  one  place, snowshoes  in 
another,  walking  buffaloes  in  the  summer  in  the  far  West,  snow  in  some 
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safe  eastern  situation  in  winter,  and  common  cattle  toiling  throQ£:1ithe 
snow  from  which  he  could  imagine  the  pose  of  the  bison  under  similar 
circumstances.  But  this  winter  hunt,  or  any  like  winter  hunt,  he  nevex 
saw.  A  careful  perusal  of  his  writing  will  be  sufficient  to  satisfy  bdj 
one  that  he  never  visited  the  northern  buffalo  ranges  in  the  winter,  and 
therefore  could  not  have  witnessed  such  scenes.  He  made  his  itinera- 
ries in  the  Indian  country  in  summer  and  worked  up  his  notes  and 
sketches  in  some  eastern  city  in  winter. 

But  the  chief  wealth  of  this  gallery  is  in  it«  portraits  of  Indians^ 
many  of  whom  are  historic  characters.  He  publishes  many  certificateis 
of  the  authenticity  and  correctness  of  his  portraits.  To  the  world  at 
large  these  may  be  of  value;  but,  for  my  own  part,  I  desire  no  better 
witnesses  than  the  tears  I  havo  seen  shed  over  some  of  them  by  the 
children  and  the  grandchildren  of  the  subjects. 

Singularly  enough  Catlin's  works  seem  not  to  have  circulated  iu 
early  days  in  the  lands  in  which  the  scenes  of  his  labor  were  laid. 
My  first  acquaintance  with  the  Mandaus  was  made  iu  18G5.  At  that 
time  all  recollection  of  Catlin's  visit  was  lost,  both  by  the  Indians  an  - 
the  whites  who  lived  among  them.  White  men  who  had  traded  for 
years  among  the  Indians  knew  nothing  of  him.  About  4  years  after 
my  first  arrival  on  the  Upper  Missouri  I  succeeded  in  getting  a  copy  of  his 
"  Illustrations,*'  etc.,  **  of  the  North  American  Indians,"  in  two  volumes. 
This  was  before  the  days  not  only  of  railroads  and  express  oflSces,  bn: 
of  even  regular  post-offices  and  post-roads  in  North  Dakota,  and  tb» 
introduction  of  rare  books  was  no  easy  matter.  The  work  created  the 
liveliest  interest  amongst  the  Indians.  I  lived  then  at  Fort  Steveu 
son  (now  an  Indian  school),  some  16  miles  distant  from  the  village  wheiv 
the  remains  of  the  three  tribes,  called  by  Oatlin  the  Mandans,  Kiccar- 
rees,  and  Minnetarees,  were  living  together.  The  news  soon  spread 
among  these  Indians  that  I  had  a  book  containing  the  *^  faces  of  their 
fathers,"  and  ere  many  days  my  quarters  at  Fort  Stevenson  were 
thronged  with  eager  visitors.  The  portraits,  although  appearing  b 
Catlin's  plates  only  as  light,  unshaded  etchings,  were  generally  readiiv 
recognized  by  the  children  and  the  grandchildren  of  the  departed 
heroes  represented.  The  women  rarely  restrained  their  tears  at  thf 
sight  of  these  ancestral  pictures.  The  men  seemed  to  have  less  feelio;: 
and  interest,  but  I  soon  had  evidence  that  their  indifference  was  af 
fee  ted. 

Those  who  have  read  Catlin's  works  are  aware  that  his  most  bonort^i 
Indian  hero  was  Four  Bears,  a  chief  of  the  Mandans,  PI.  CXL.  Hf 
devoted  one  full-page  plate  to  Four  Bears'  portrait^  another  to  hi? 
hospitality,  four  to  his  buffalo  robe,  an  entire  chapter  to  his  personality 
and  history,  and  he  often  refers  to  him  elsewhere  in  his  various  works. 
Among  those  who  came  to  see  my  books  was  a  son  of  this  Four  Bears 
named  Rushing  Eagle,  PI.  cxli,  or  (as  he  was  more  familiarly  culled 
by  the  whites)  Bad  Gun.    Bushing  Eagle  was  the  second  chief  of  thf 
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MaDdans.    He  had  already  earned  a  high  repntatiou  for  himnelf  as  a 
warrior  and  counselor.    He  was  very  gentle  in  his  manner,  reticent, 
dignified,  and  disinclined  to  beg  favors  of  white  men.    At  the  time  of 
which  I  am  speaking  he  was  a  middle-aged  man.    His  father  had  been 
dead  over  thirty  yeai-s,  and  I  did  not  suppose  that  his  recollection  of  his 
parent  could  be  very  vivid.    At  the  first  sight  of  the  picture  of  Four 
Bears  he  showed  no  emotion,  although  he  regarded  it  long  and  intently. 
While  he  was  gazing  at  it  I  was  called  on  business  out  of  the  room  and 
I  left  bim  alone  i^ith  the  book,  telling  hira,  correctly,  as  I  supposed, 
that  I  would  be  gone  some  time,  and  asking  him  not  to  leave  until  1 
returned ;   but  in  a  few  moments  I  was  obliged  to  come  back  for  some* 
thing  I  needed.    When  I  reentered  the  apartment  I  found  him  w^eeping 
and  addressing  an  eloquent  monologue  to  the  picture  of  his  departed 
father.    Of  course  I  intruded  as  short  a  time  as  possible  on  this  scene 
and  left  him  long  alone  so^that  he  could  '*  have  his  cry  out.''  •    In  1872, 
when  an  itinerant  photographer  made  a  tour  of  the  Upper  Missouri, 
going  as  far  as  the  mouth  of  the  Yellowstone,  I  had  a  ferrotype  of  my 
friead  Bushing  Eagle  made,  the  pose  of  the  head  approximating  as 
closely  as  possible  that  of  Oatlin's  picture  of  Four  Bears.     I  have 
carried  this  ferrotype  around  with  me  ever  since,  and  quite  recently  I 
have  had  it  copied  with  admirable  fidelity  by  the   Moss  Engraving 
Company,  of  New  York  ("Mosstype^).    I  desire  here  to  call  atten- 
tion to   this  picture  (PI.  oxLi)  in  connection  with  Catlin's  portrait 
of  the  elder  chief  taken  forty  years  earlier,  and  for  this  reason  I  intro- 
duced  a  copy  of  a  portion   (PL   OXL)  of  Oatlin's   etching  of  Four 
Bears,  which  latter  is  a  full-length  portrait    The  old  men  of  the  tribe 
told  me  that  Bushing  Eagle  was  the  image  of  his  father.    Such  a 
^reat  resemblance  does  not  appear  in  the  etching ;  there  is  a  general 
likeness,  but  taking  feature  for  feature  there  is  much  dissimilarity. 
Remembering  that  Oatlin's  original  pictures  of  the  Indians  were  oil 
[)aintiDgs,  and  that  the   etchings  were  but  copies,  I  determined  to 
)xamine  the  original  which  now  hangs  with  the  rest  of  Oatlin's  col- 
ection  on  the  south  wall  of  this  hall.    I  have  compared  it  with  the  etch- 
ug  and  with  the  picture  of  Bushing  Eagle.    It  is  evident  that  the  etch- 
ng  is  not  a  careful  copy  of  the  oil  painting  and  that  the  latter  bears  a 
greater  resemblance  to  the  picture  of  Bushing  Eagle  than  the  former, 
n  the  painting  the  line  which  marks  the  anterior  border  of  the  cheek 
omes  in  a  straight  line  down  to  the  angle  of  the  mouth  as  in  the  face 
if  Bashing  Eagle.    The  etching  shows  a  mouth  of  classic  curves ;  the 
il  painting  represents  a  well-formed  but  unconventional  mouth  like 
hat  seen  in  the  accompanying  Mosstype.    The  jaw  in  the  painting, 
[ke  that  in  the  Mosstype,  is  heavier  than  in  the  etching.    In  both  the 
tching  and  the  painting  the  eye  seems  set  unnaturally  far  back. 
In  comparing  the  etiChing,  or  even  the  original  painting,  with  the  por- 

*  This  account  has  previoiiBly  appeared  in  the  ''Americau  Antiquarian''  for  Sep- 
jmber,  1B88. 
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trait  of  Bushing  Eagle,  we  must  remember  that  Gatlin's  pictures  \reri 
necessarily  hasty  sketches,  in  which  he  sought  rather  to  *^  catch  a  likt 
ness^'  than  to  copy  the  face  with  painstaking  exactness,  and  we  mu> 
also  bear  in  mind  the  great  difference  to  be  observed  between  i>ortmit 
of  our  own  historic  men  painted  by  different  artists,  nnder  diffeieii 
circumstances,  and  at  different  periods  of  life.  Often  in  comparing  sue 
portraits  we  recognize  in  them  acommon  subject,  only  by  somepromiijeii 
feature  or  by  the  accessories  of  dress. 

In  the  picture  of  Kushing  Eagle  some  expression  of  sailness  or  Die 
ancholy  may  be  detected,  which  is  not  to  be  seeu  in  the  portraits  ot  hi 
father  and,  closely  as  this  engraving  copies  its  original,  the  sad  exina 
sion  is  still  more  pronounced  in  the  ferrotype.  Possibly  the  dilfereiK 
results  from  the  failure  on  thepartof  the  portrait  painter  to  transfer  tL 
mournful  glance  to  his  canvas ;  but  if  it  is  inherent  in  the  living  mmV. 
we  need  not  wonder.  Four  Bears,  when  Catlin  knew  him,  was  a  lea>li 
of  a  happy,  well-fed,  and  prosperous  people,  \fin\e  his  son,  w^heu  Lo  m 
before  the  camera,  was  one  of  a  starved  and  oppressed  remnant,  vii.^ 
horoscope  grew  darker  from  day  to  day. 

PI.  CXLII  represents  the  face  of  an  old  chief  of  the  Minnetarees, ; 
neighbor  and  friend  of  Four  Bears,  whose  hair  swept  the  grouiul  wii< 
his  tall  form  stood  erect.  This  is  pronounced  a  wonderful  Iikene8>  i<\ 
all  who  remember  the  original.  As  his  descendants  were  mostly  fewii ' 
and  quite  numerous,  the  demonstrations  of  recognition  and  grief  o\ti 
this  picture  were  much  more  notable  than  over  that  of  Four  Bears. 

PI.  GXLIII  is  a  reproduction  of  his  much-copied  portrait  of  the  iaiuo:^ 
Iroquois  chief  whose  name  is  thus  mentioned  byFitz  Greene  Halleck: 

Thy  name  is  princely,  though  no  poet's  mafric, 
Could  make  Red  Jacket  grace  an  English  rhyme, 

UnleHs  he  had  a  genius  for  the  tragic, 
Aud  introduced  it  into  pautoniime. 

The  artist  indulged  him  in  the  wish  he  expressed,  ^<  that  he  niigbt  it^ 
seen  standing  on  the  table  rock  at  the  falls  of  Niagara,  about  wiii.l 
place  he  thought  his  spirit  would  linger  after  he  was  dead.'' 

Perhaps  it  was  this  portrait  that  Halleck,  in  the  poem  already  qaotr* 
referred  to  when  he  exclaimed  : 

If  he  were  with  me,  King  of  Tnscarora, 

Gazing  as  I,  upon  thy  portxait  now. 
In  all  its  medaled,  fringed,  and  beaded  glory, 

It<8  eyes*  dark  beauty  and  its  thoughtful  brow-^ 

Its  brow  half  martial  and  half  diplomatic, 

Its  eye  npsoaring,  like  an  eagle's  wings; 
Well  might  he  boast  that  we,  the  democratic,  I 

Outrival  Europe — even  in  our  kings.  | 

"  Red  Jacket  ^  was,  however,  but  a  white  man's  nickname.  Hiwl  t! 
poet  bethought  him  of  the  true  Indian  name  he  might  have  foiio ! 
better  suited  to  his  verse.    This  name  was  Sagoyeqwatha,  or  Etv;-'' 
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Four  Bears,  1832. 
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Plate  CXLI. 


Rushing  Eagle,  1872. 
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Plate  CXLII. 


Black  Moccasin,  Chief  of  the  Minnetxrees. 
(From  Donaldson's  ''  Catlin  Indian  Gallery/'  Plate  46.) 
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Red  Jacket. 
(From  Donaldson's  "  Catlin  Indian  Gallery/'  Plate  65.) 
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Awake.  He  was  so  called  because  within  the  souDds  of  his  eloquent 
voice  sleep  was  impossible. 

In  PI.  oxLiy  is  seen  the  sad  face  of  the  young  Seminole  fighter, 
Osceola,  who  made  himself  notorious  in  the  third  decade  of  this  cen- 
tury, and  ended  his  sanguinary  career  a  prisoner  at  Fort  Moultrie, 
when  but  little  over  thirty  years  of  age. 

The  picture  to  the  left  is  from  Catlin's  canvas,  painted  while  the  sub- 
ject was  a  prisoner.  The  picture  on  the  right  is  from  a  bust  in  the 
National  Museum  which  has  for  its  basis  Osceola's  death-mask.  An 
interesting  difference  is  to  be  observed  between  these  two  pictures. 
Osceola,  on  his  father's  side,  was  the  grandson  of  a  Welshman,  and  as 
such  inherited  the  name  of  Powell.  In  Catlin's  portrait  the  European 
element  in  the  features  is  more  pronounced.  In  the  bust  from  the 
death-mask  it  is  the  Indian  element  which  is  the  more  prominent. 
This  is  largely  due  no  doubt  to  the  shrinkage  of  the  tissues  of  the  face 
during  the  fatal  illness,  which  caused  the  eyes  to  sink  and  the  bony 
frame  of  the  physiognomy  to  become  more  marked. 

Among  the  portraits  are  two  of  Keokuk  (one  on  foot,  as  shown  in 
Pi.  CXLV  and  one  on  horseback),  a  celebrated  Sauk  chief,  from  whom 
the  present  city  of  Keokuk,  in  Iowa,  is  named,  and  whose  bust  now 
occupies  a  place  in  the  Capitol  j  one  of  Black  Hawk  (PI.  CXLVI),  whose 
name  is  given  to  one  of  the  severest  wars  our  pioneers  ever  experi- 
euceil,  against  whose  forces  Abraham  Lincoln  served  in  his  youth  as  a 
volunteer  private;  and  many  others  of  great  historic  value, 

1  now  come  to  consider  four  pictures  in  the  gallery  which  have  given 
rise  to  more  controversy  and  comment  than  all  the  rest  of  the  work 
combined,  and  which  were  at  once  his  glory  and  his  misfortune.  These 
are  his  pictures  of  a  certain  religious  ceremon}'  of  the  Mandans  called 
Okeepa.  They  were  his  glory  because  in  them  he  depicts  one  of  the 
most  extraordinary  rites  that  the  eye  of  civilized  man  has  ever  wit- 
nessed, and  because  they  were  the  first  pictorial  representations  ever 
made  of  the  esoteric  work  of  an  Indian  medicine  lodge.  His  descrip- 
tion of  these  rit^es  is  no  less  wonderful  and  faithful  than  his  pictures. 
They  were  his  misfortune  because  tbe  scenes  he  described  and  painted 
were  so  unusual  that  they  were  discredited  by  his  Jealous  scientific 
contemporaries,  and  such  doubts  were  cast  upon  his  work  as  to  inter- 
fere with  the  sale  of  his  gallery  in  France,  and  later  in  the  United 
States.  Mr.  Schoolcraft  was  the  official  ethnographer  in  those  days, 
and  his  dictum  seemed  to  settle  all  questions.  In  his  immense  six- 
volumed  compilation  entitled  "  Information  respecting  the  History, 
Condition,  and  Prospects  of  the  Indian  Tribes  of  tbe  United  States," 
he  generally  ignores  the  great  work  of  Catlin,  but  he  publishes  a  letter 
dated  June  28,  1852,  by  a  "colonel"  who  was  superintendent  of  Indian 
affairs  ill  those  days.  The  letter  of  this  "colonel"  indicates  through- 
out a  most  superficial  second-hand  knowledge  of  the  subject  of  which 
he  treats,  and  the  only  reference  he  makes  to  Catlin's  labors  is  in  the 
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cloHiog  sentence,  which  reads  as  follows:  <<The  scenes  described  by  Mr. 
Catlin  existed  almost  entirely  in  the  fertile  imagination  of  that  gentle- 
man.'* ThuH  by  a  pebble  from  the  sling  of  a  pigmy  was  our  giant  of 
ethnography  felled.  And  doubts  are  still  cast  on  this  work,  although 
witnesses  abound  who  testify  to  its  verity.  Catlin  took  pains  to  Becun* 
the  certificates  of  Mr.  Kipp  and  his  assistants,  and  he  published  tbe^ 
certificates.  The  year  following  Oatlin's  visit,  the  Prince  of  Wied  m*^ 
journed  a  whole  winter  among  the  Mandans,  and,  through  interpreterN 
obtained  accounts  of  the  ceremonies,  corroborating  those  of  Catlin 
All  this  was  on  record  before  Schoolcraft's  day,  but  was  not  saffieleiit 
to  stay  the  publication  of  the  quoted  calumny.  Sioce  then  (in  \m , 
twenty-eight  years  after  Catlin  wrote,  and  twenty-two  years  after  ih 
Mandans  were  supposed  by  Catlin  to  have  been  exterminated,  Lieut. 
H.  E.  Mayuadier,  of  our  Army,  witnessed  a  part  of  the  Okeepa  and  <lr 
scribes  it  much  as  Catlin  did.  But  there  is  still  another  and  a  lat<i 
witness  aud  this  witness  has  the  honor  of  addressing  you  this  eveDiii^' 
The  portion  of  the  ceremony  which  I  saw  and  am  prepared  to  ttdsnU 
to  will  presently  be  illustrated. 

The  picture  which  is  now  before  us  (PI.  cxlvii)  shows  the  inside  •> 
the  medicine  lodge  as  it  appeared  during  the  first  three  days  and  part  >': 
the  fourth  day  of  the  ceremony.    The  young  candidates  for  warri.: 
hood  are  seen  reclining  around  the  edge  of  the  apartment.    Akv^ 
each  man's  head  are  his  shield  and  weapons  and  the  walls  are  decoratri 
with  fascicles  of  green  willows.    On  a  light  frame,  toward  the  ba<!k  > : 
the  lodge,  is  seen  a  sacred  object,  the  holy  of  holies  of  this  lodge,  \fhv^ 
appearance  and  nature  Catlin  was  unable  to  discover.      Under  u- 
frame  are  the  knife  and  skewers  to  be  used  in  the  cruel  manner  <1. 
scribed  later.    In  the  center  of  the  foreground  is  the  circular  firepla. . 
on  either  side  of  the  latter  are  the  ancient  turtle-shaped  drums  til  • 
with  water,  so  say  the  shamans,  from  the  four  quarters  of  the  wurli 
Behind  the  fireplace,  the  master  of  the  lodge  with  upraised  baud  n 
yokes  the  mysterious  powers.    These  young  candidates  are  prepan  . 
themselves  by  fasting  and  praying  for  the  appalling  torturee  they  a: 
about  to  undergo.    For  four  days  and  three  nights  they  neitfaer  eat  d 
drink.    There  are  a  goodly  number  of  these  candidates,  the  annual  r:> 
of  young  men  in  those,  the  halcyon  days  of  the  tribe. 

In  this  picture  (PI.  cXLViii)  we  see  the  plaza  or  central  assembly  pl.>  * 
of  the  old  Maudan  village  of  Metntahankush  as  it  appeared  in  1^  - 
This  village  stood  near  the  site  of  the  present  town  of  Alaudt 
North  Dakota.  To  the  left  we  see  the  medicine  lodge,  with  four  \^^^ 
in  front  surrounded  by  sacred  effigies  and,  in  the  center  of  the  s«|u  ir- 
a  cylindrical  wooden  structure,  resembling  a  hogshead,  which  ^  • 
emblematic  of  the  ark  in  which  the  Mandan  counterpart  of  Noah  «-• 
saved  from  the  flood.  Forty  years  after  Catlin's  time,  when  the  :^ ' 
uant  of  the  Mandans  had  established  themselves  in  a  new  village  .":  ^^ 
lilies  from  the  ,old  one  and  resun^ed  their  tribal  cerei^onies^  they  l> 
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Portraits  of  Osceola. 
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Keokuk. 
(From  Donaldson's  "  CatUn  Indian  GaUery/'  Flat©  10.) 
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Plate  CXLVI. 


Black  Hawk. 
(From  painting  in  the  U.  S.  National  Museum  by  George  Catlin.) 
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juKt  each  another  ark  and  erected  similar  poles  and  effigies.  The 
picture  of  the  old  village  plaza  wonld  have  done  without  alteration  for 
that  of  the  new. 

While  the  youths  are  starving  within,  their  kindred  outside  are  not 
idle.  They  are  performing  the  buffalo  dance,  a  rite  rich  in  Indian 
symbolism,  to  insure  the  increase  and  preservation  of  the  bison.  A 
most  successful  dance  it  was,  too,  in  attaining  its  object  before  the  in- 
troduction of  powder  and  ball.  This  picture  represents  the  dance  at 
the  moment  of  the  advent  of  the  evil  one,  who,  painted  in  black,  is 
seen  entering  the  arena  on  the  left. 

Knowing  from  observation  that  in  the  waxworks  the  chamber  of 
horrors  is  the  most  crowded  part  of  the  establishment,  and  that  a  fair 
proportion  of  the  crowd  are  ladies  and  children,  I  have  little  hesitancy 
in  exhibiting  the  next  picture.  What  has  gone  before  is  but  child's 
play ;  now  we  come  to  the  earnest  work  of  the  ceremony. 

With  this  preparation,  I  now  place  before  you  the  scene  in  the  med- 
icine lodge  on  the  fourth  day  (PI.  cxLix).  Around  the  wall  in  this 
picture  are  seen  some  of  the  fasting  candidates  who  are  waiting  for  their 
dread  turn  to  come.  Other  young  men  who  have  passed  the  ordeal  have 
gone  ocLtside  to  participate  in  the  last  dance,  which  will  next  be  exhib- 
ited (PL  ol).  To  the  right  is  seen  a  youth  on  whom  the  torturers  have 
just  commenced  operations.  The  following  is  Gatlin's  description, 
somewhat  condensed,  of  this  portion  of  the  rites. 

An  inch  or  more  of  the  flesh  on  each  Hboulder  or  eaoh  breast  was  taken  np  between 
the  tbnmb  and  finger,  and  the  knife  wbioh  had  been  ground  sharp  on  both  edges  and 
then  hacked  to  make  it  produce  aa  much  pain  as  possible,  was  forced  through  the 
flesh  below  the  fingers,  and  being  withdrawn,  was  followed  with  a  skewer  from  the 
man  who  held  a  bunch  of  such  in  his  left  hand  and  was  ready  to  force  them  through 
the  wound.  There  were  then  two  cords  lowered  from  the  top  of  the  lodge  (by  men 
stationed  outside)  which  were  fastened  to  these  splints  or  skewers,  and  they  instantly 
began  to  haul  the  victim  up.  He  was  thus  raised  until  he  was  suspended  from  the 
ground,  where  he  rested  uutil  a  knife  and  a  skewer  were  passed  through  the  flesh  or 
integuments  in  a  similar. manner  on  each  side  below  the  shoulder,  below  the  elbow,  on 
the  thigh,  and  below  the  knees. 

He  was  then  instantly  raised  with  the  cords  until  the  weight  of  his  body  was  sus- 
pended by  them,  and  then  while  the  blood  was  streaming  down  his  limbs  the  bystand- 
ers hung  upon  the  splints  his  shield,  bow,  qniver,  etc.,  and  (in  many  instances)  the 
skull  of  a  buffalo.  When  these  things  were  all  adjusted  he  was  raised  higher  by  the 
cords  until  those  weights  all  swung  clear  from  the  gronnd.  In  this  plight  he  at  once 
became  appalling  and  frightful  to  look  at.  The  flesh,  to  support  the  weight,  was 
raised  six  or  eight  inches  by  the  skewers,  and  the  head  sunk  forward  on  the  breast  or 
thrown  backwaia  in  a  much  more  frightful  condition. 

The  unflinching  fortitude  with  which  every  one  of  them  bore  this  part  of  the  tor- 
ture surpassed  credulity ;  each  pne  as  the  knife  passed  tl^rough  the  flesh  sustained  an 
unchangeable  countenance,  and  several  of  them,  seeing  me  making  sketches,  beckoned 
me  to  look  at  their  faces,  which  I  watched  all  through  this  horrid  operation  without 
being  able  to  detect  anything  bnt  the  pleasantest  smiles  as  they  looked  me  in  the  eye, 
while  I  oonld  hear  the  knife  rip  through  the  flesh  and  feel  enough  of  it  myself  Uf 
^tart  involuntary  ^n^  ni^cont^llable  tears  over  my  cheeks. 
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The  Dext  operation  on  each  suspended  candidate  is  thas  deseribd: 

Surroanded  by  imi>8  and  demous  aa  tbey  appear,  a  dozen  or  more,  who  seem  drsiv 
ing  means  for  his  exquiHite  agony,  gather  aroand  him  when  one  of  the  namUr  »h 
vances  toward  hiiu  in  a  sneering  manner  and  commences  turning  him  round  wini 
pole.  This  done  gently  at  iirMt  is  gradually  increased,  when  the  brave  fellow  \\l>'^ 
proud  spirit  can  control  its  agony  no  longer,  bursts  out  in  the  mot>t  lamentable  a  >. 
heart  rending  cries  that  tlie  human  voice  is  capable  of  producing,  crying  fortLs 
prayer  to  the  Great  Spirit  to  support  and  protect  him  in  this  great  trial.  In  thi-* «  vj- 
dition  he  is  turnod  faster  and  faster  until,  by  fainting,  his  voice  falters  and  be  bai^- 
apparently  a  lifeless  corpse.  When  brought  to  this  alarming  and  frightful  couditioi 
wlien  his  tongue  is  distended  from  his  mouth,  and  his  medicine  bag,  which  hr  h^* 
alfectiouatcly  and  superstitiously  clung  to  with  his  left  band,  has  dropped  to  tbc 
ground,  the  signal  is  given  to  the  men  on  top  of  the  lodge,  when  they  carefully  loner 
him  to  the  ground.  I 

In  this  helpless  condition  he  lies  like  a  loathsome  corpse  to  look  at.  One  of  tb- 1 
bystanders  advances  and  pulls  out  the  pins  from  the  breasts  or  shoulders,  Thfn't>v 
disengaging  him  from  the  cords  by  which  he  has  been  hung  up,  but  leaving  all  tlse 
others  with  their  weights  hanging  to  his  flesh. 

In  this  condition  he  lies  lor  six  or  eight  minutes,  until  he  gets  streo^th  to  ri^e.  tVr 
no  one  is  allowed  to  assist  him. 

As  soon  as  he  is  able  to  drug  hisbody  nround  the  lodge  he  crawls,  with  the  Wfi«^ht> 
still  hanging  to  his  body,  to  where  on  Indian,  hatchet  in  hand,  sita  behind  a  driul 
butifalo  skull,  and  here,  in  the  most  earnest  aud  bumble  manner,  by  boldJD^  up 
the  little  linger  of  the  left  hand  to  the  Great  Spirit,  he  expresses  to  him  in  a  but! 
speech  his  willinguess  to  sacritice  it;  then  he  lays  it  on  the  buffalo  skull,  and  ib' 
other  chops  it  off  near  the  hand  with  a  blow  of  the  hatchet. 

Sometimes  more  than  one  linger  is  sacrificed,  and  no  treatment  of  the  wound  it 
permitted. 

As  I  have  intimated  before,  I  hare  witnessed  something  of  the>^ 
ceremonies.  I  had  been  some  years  on  the  npper  Missouri  before  I 
became  aware  of  the  existence  of  such  rites,  and  my. first  knowledge  «'t 
them  was  secured  throup^h  the  perusal  of  Gatlin's  works.  When  I  re.il 
of  them  I  asked  some  white  men  who  had  lived  many  years  in  tii^ 
country  and  in  the  same  village  with  the  Mandans,  but  tbey  declare*- 
they  knew  nothing  of  them,  and  they  even  doubted  the  tru8tworthiiie» 
of  the  pictures.  Had  I  been  one  of  the  doubting  "kuow-alls,  how  easi!, 
could  I  have  cast  another  stone  at  the  prostrate  Catlin.  Such  is  tl>- 
value  of  negative  evidence.  But  in  time  I  found  some  old  Mandan>  p 
consult.  These  put  their  astonished  hands  over  their  open  mouths  aiji 
groaned  in  wonder  when  they  beheld  the  etchings.  I  was  promised  % 
vision  of  the  ceremonies  on  the  following  summer  if  I  were  still  in  tli- 
country.  Some  time  next  year,  the  summer  of  18G0, 1  was  duly  notitie 
that  the  ceremonies  had  begun,  but  no  one  could  have  told  in  advatr' 
when  th  ey  were  to  begin,  for  none  knew  but  the  medicine  men,  and  tliev 
were  not  supposed  to  know  when  Xumak-machanij  the  Mandan  Adati. 
would  visit  the  village  and  open  the  rites.  I  lived  then  some  sixter 
miles  from  the  Mandan  village,  and  was  so  hampered  with  my  dotir 
when  the  news  arrived  that  I  was  unable  to  set  out  until  after  midni^^i 
on  the  third  night  of  the  ceremonies,  and  I  was  able  to  witness  onlv 
part  of  the  fourth  day's  performance.    Among  other  things,  I  saw  tl 
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dance  called  the  last  dauce  (PI.  cl),  and  to  the  accuracy  of  Catlin'n  de* 
scriptioD  and  deliDeatioa  of  this  I  am  prepared  to  testify. 

Aft«r  the  youths  have  been  tortured  ia  the  lodge,  as  described,  they 
are  led  out  of  it  with  the  weights,  buffalo  skulls,  etc^,  hanging  to  their 
tlesh.  Around  the  big  canoe  (t.  a.,  the  wooden  cylinder)  is  formed  a 
circle  of  young  men,  who  hold  wreaths  of  willow  boughs  between  them, 
and  run  around  with  all  possible  violence,  yelling  as  loud  as  they  can. 

The  young  fellows  who  have  been  tortured  are  then  led  forward  and 
each  0116  has  assigned  to  him  two  athletic,  fresh  young  men  (their  bodies 
singularly  painted),  who  step  up  to  him,  one  on  each  side,  take  him  by 
a  leathern  strap  tied  around  the  wrist,  and  run  around  outside  the 
other  circle  with  all  possible  speed,  forcing  him  forward  until  he  faints. 
Then  they  continue  to  drag  him,  with  his  face  in  the  dirt,  until  the 
weights  are  all  disengaged  by  tearing  the  flesh  out.  The  skewers  are 
never  withdrawn  lengthwise.  They  then  drop  him  and  fly  through  the 
crowd  away  upon  the  prairie,  as  if  they  were  guilty  of  some  enormous 
crime  and  were  fleeing  from  summary  vengeance.  The  victim  lies  to  all 
appearance  a  corpse,  unaided,  until  his  strength  returns,  and  he  walks 
home  to  his  hxlge,  where  he  is  at  last  kindly  cared  for  and  fed,  and  his 
sufferings  are  at  an  end. 

There  are  many  more  extraordinary  occurrences  in  the  cei*emonies, 
for  which  I  must  refer  the  curious  to  Gatlin's  works.*  He  tells  us  that 
when  he  saw  the  rites  some  forty-flve  or  fifty  youths  submitted  them- 
selves to  the  torture.  When  I  beheld  them  there  were  but  four  candi- 
dates, and  two  of  these  were  members  of  other  tribes  who,  for  some  rea* 
son,  had  chosen  to  go  through  the  Mandau  initiation.  Such  was  the 
change  wrought  in  less  than  four  decades. 

Mr.  Catlings  artistic  labors  did  not  end  with  the  formation  of  this 
gallery.  After  it  had  passed  from  his  hands  he  again  set  out  ou  his 
journeys  and  traveled  extensively  in  North  and  South  America,  making 
sketches  as  he  went.  The  materials  collected  in  these  later  wander- 
ings are,  I  understand,  in  the  hands  of  his  heirs.  I  trust  the  time  may 
soon  come  when  they  will  be  added  to  the  more  famous  collection  which 
we  now  possess. 

The  history  of  this  collection  is  as  romantic  and  eventful  as  that  of 
its  author,  and  the  preservation  of  the  collection  to  the  present  day 
seems  little  less  than  providential. 

The  sketches,  taken  in  desolate  and  hostile  lands,  were  borne  on 
horseback  over  dim  trails,  or  in  frail  canoes  and  bull- boats  along  the 
currents  of  treacherous  streams,  before  they  reached  places  of  compara- 
tive safety  in  the  white  settlements. 

When,  in  1837,  after  eight  ywr^  of  travel  and  labor,  the  eolleotioa  waa 

*  '^  Illastr'ations  of  t^e  MaiiDers,'  Customs,  and  Condition  of  tlie  North  American  In- 
dian^.''''  10th' ^<fitittri,  Lonflon,  t8e^,  vol.  1,  p.  155  ei  8eq.  Okedpa,  a  Religions  Cere- 
mony anrl  other  Customs  ot  the'  Maadaiia.  PhUftdelplliai/l^a?;  and  other  ^orkiO^ 
CatUu.  •  .   -        .  :! 

H.  Mis.  129,  jfU  2 39 
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nearly  completed,  it  begau  its  tour  of  the  civilized  world,  only  to  en 
counter  daugers  Diore  iuimioeut  thau  those  which  threatened  it  iutk 
wilderness. 

In  the  years  1837-39  it  made  the  toar  of  the  then  principal  cities  <'( 
the  Union.  The  present  is  not  its  first  appearance  in  the  iiatioDi. 
capital.  It  knew  Washington  in  the  days  of  its  dingy  youth,  loujrer- 
it  gave  promise  of  becoming  the  most  beautiful  capital  in  the  world. 

When  in  1839  the  collection  made  its  first  voyage  across  the  Atlaot 
it  encountered  a  storm  which  was  weathered  with  difficulty.    Darii.: 
the  twelve  succeeding  years  it  was  exhibited  in  London  and  many  •>: 
the  smaller  cities  of  the  British  Isles,  in  France,  and  in  Belgium. 

In  France  it  so  pleased  the  king,  Louis  Pliilippe,  who  had  travela 
as  a  fugitive  in  America  in  earlier  days  and  seen  much  of  the  IiidiaL>. 
that  he  gave  it  a  place  in  the  palace  of  the  Louvre,  and  began  t(M*<x 
sider  the  propriety  of  purchasing  it.  Here  it  might  be  supposed  itba 
at  last  reached  an  asylum,  but,  as  subsequent  events  showed,  it  De\K 
was  in  greater  danger  than  when  established  in  these  princely  qui 
ters.  Soon  afterwards  the  revolution  of  1848  broke  out ;  the  cilix' 
king,  assuming  the  modest  name  of  Mr.  Smith,  fied  to  £nglaDd,a't 
Gatlin  was  only  too  glad  to  rescue  his  collection  and  follow  hisriw 
patron  across  the  channel. 

Landed  in  England,  perils  of  another  kind  awaited  it-  AL.  Ciiti 
speculated  unwisely  and  the  collection  was  seized  for  debt  in  1851 

Rescued  from  the  hands  of  the  creditors  by  a  generous  citizen 
Philadelphia,  who  happened  to  be  in  England  at  the  time,  Mr.  J(^[ 
Harrison,  it  again  crossed  the  ocean  to  what  we  might  call  its  nat  ■' 
land ;  here  it  lay  for  years  in  different  lofts  and  storehouses  in  Philadr 
phin.  •  'Whi'le^in  Ihis  ignoble  seclusion  it  twice  ran  the  risk  of  destrt 
tionibyiflreitind'^was,  with  difficulty,  saved.  Some  of  the  canvafi>r 
sbows'tiiedefflefngimi^ks  of  smoke  and  fiame  and  of  tbe  waters  n.^ 
tO'^xtiirguisbthefi'ree.  i    J  *  •  • 

.  For  more  than:  a  ()uarter4)fU' century  it  thus  lay  hidden  until,  ioi^' 
yieavl879,it'Wa8t>^ese^ted'tdth^  nation  by  Mrs.  Harrison  and  bron^r 
for  the  second  and,  let  us  hope,  the  last  time  to  the  city  of  Washing:  > 
..  Mrw  Tbooial^'DoiialMson',  tk'^Ottgh'wiios^'ibStiMi^  largely  ii 

colleetroii'W!a*«ecwroi(l'fw4.hepeol)l^/teUSii«^  '**'Mlr.  Oatlin  first  offer 
his  gallery  to  the  Smithsonian  InstitutiOti'jtt  1846;  thirty-five  ye."^ 
afterwards  It'  ibuod  rt  •'[)e^riianfent>  lodgiteettt  *n*  the*  satae  im^ttttition  afi^ 
^idssitudes  iw4  Ifti45fortane8>^J>a^dly  eqttal^r'*  •      '    '*      •' 

'And  bene' i  t  rests  »«t' last  j  itoi  ftii'^ieKylate<il»flt^r6orF  bdirdin^,'  Inar 
which  has  no  mob  element  to  threat€f*i^'Tft'ttre*pofS€fel88iOll^*a's<)vert:: 
people  whose  property  dan  if ot*  be  sei^eid  fd^  d^t,  nfs  nektlj  safe  fr 
danger  as  anything  human  c^u  well  be.  ,  Let  us.|iope  that  it  willl  • 
remain  to  instruct  aiiji  entei^taiii  the  u^i;}tUp<iie^  .wbo  will  iu  iwture  v:> 
tbis.bi^lU  ^tod.ta  record  a<atage..Qf  human  development  and  anera^ 
the  history  of  our  land  which  have  passed  totally  and  forever. 

•0/?.oi<.,  p.  6. 
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THE  LOG  OF  THE  SAVANNAH. 


By  J.  Elfreth  Watkins, 
Curator  of  the  Section  of  Transportation  and  Engineering ^  U.  S.  National  Museum. 


The  first  voyages  of  a  steaoiship  across  the  Atlantic  were  made  in 
1819,  by  the  Savannah,  an  American  vessel  carrying  the  American  flag 
and  manned  by  an  American  crew. 

It  seems  eminently  proper  to  preserve  an  authentic  record  of  the 
events  connected  therewith  in  our  national  archives,  particularly  since 
the  original  log-book  of  these  voyages  is  in  the  collection  of  the  U.  S. 
National  Museum. 

So  far  as  is  known,  no  reliable  drawings  of  the  Savannah  are  in  exist- 
ence. A  lithograph,  faulty  in  many  of  the  details  of  hull,  sails,  and 
ngging,  has  been  the  basis  of  all  previous  illustrations  of  this  historic 
vessel. 

In  view  of  this  fact  a  corrected  drawing  (Plate  cli)  based  upon  early 
descriptions  of  the  vessel,  together  with  such  details  of  construction  as 
are  extant,  has  been  made  by  Mr.  0.  B.  Hudson,  under  the  supervision  of 
Capt.  J.  W.  Collins,  of  the  U.  8.  Commission  of  Fish  and  Fisheries,  and 
Curator  of  the  Section  of  Naval  Architecture  in  the  National  Museum, 
whose  familiarity  with  the  history  of  naval  architecture  and  the  con- 
struction of  sailing  vessels,  contemporary  with  the  Savannah,  has  enabled 
him  to  correct  many  errors  and  supply  the  deficiencies  in  the  original 
lithograph. 

The  following  notes,  explanatory  of  certain  technicalities  in  the  draw- 
ing, have  been  furnished  by  Captain  Collins : 

The  history  of  the  Savannah  shows  that  she  was  designed,  origiDally,  for  a  sailing 
Rhip;  that  her  coustractiou  was  already  well  advanced  when  it  was  determioed  to 
make  a  steamship  of  her,  and  that  she  was  rigged  as  a  sailing  vessel,  steam  appar- 
ently being  considered  chiefly  auxiliary,  to  be  nsed  principally  in  calms  or  with  light 
or  head  winds.  The  contemporaneons  lithograph  and  all  other  illustrations  of  this 
fanions  vessel  represent  her  as  a  full-rigged  ship,  with,  however,  no  sails  loftier  than 
topgallant  sails ;  with  her  mainmast  and  foremast  more  widely  separated  than  on 
Bhips  designed  for  sail  alone,  and  having  a  round  stern. 

The  bailing  ships  of  that  period  were  usually  rigged  very  loftily,  commonly  car- 
rying royals,  while  the  almost  universal  type  of  stern  was  square.  Nevertheless,  it 
is  reasonable  to  suppose  that  those  having  charge  of  the  rig  and  equipment  of  the 
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Savannah  may  have  felt  that  lofty  light  sails,  which  could  be  nsed  ouly  in  modente 
winds,  would  not  be  necessary  on  a  ship  haring  steam  as  an  auxiliary  niotiTe  power, 
and  that  her  stern  was  round  is  by  no  means  impossible.  Therefore,  not  haviDg 
any  authority  for  changing  these  details,  they  have  been  represented  as  in  the  orig- 
inal lithograph ;  the  relative  positions  of  the  masts,  smokestack,  and  wheels  are  also 
retained. 

In  all  details  of  hull  and  rig,  with  the  exception  of  those  mentioned,  the  effort  ha>» 
been  to  produce  a  ship  of  the  period  when  the  Savannah  was  built,  and  special  atten- 
tion has  been  given  to  the  details  of  sails  and  rigging,  points  in  which  all  illustra- 
tions of  this  ship,  previously  extant,  were  markedly  erroneous  and  unsatisfactory. 

The  ship  is  represented  close  hauled  ou  the  starboard  tack,  in  a  fresh  breeze,  with 
her  paddle-wheels  in  motion.  She  is  rising  on  the  slope  of  an  Atlantic  swell,  leaning 
well  over  to  the  breeze,  while  the  yeastly  wave  curling  away  from  her  bow,  and 
sweeping  in  foam  along  her  sides,  indicates  that  she  is  moving  at  a  good  s|>eed.  The 
fore- topgallant  sail  has  just  been  clewed  up  and  two  seamen  are  seen  climbing  the 
rigging  to  furl  the  canvas,  while  in  the  distance  another  ship  is  in  si^hty  raunin* 
before  the  wind  with  square  yards. 

It  is  to  be  regretted  that  no  drawings  or  detailed  description  of  the 
engines,  machinery,  or  wheels  are  to  be  found. 

In  collecting  the  data*  for  this  report  I  have  been  greatly  aided  bj 
Mrs.  Delia  Rogers  Seely,  wife  of  Col.  P,  A.  Seely,  examiner  in  the  U.  S. 
Patent  Office,  who  is  a  grand-daughter  of  Gapt  Moses  Rogers,  the 
commander  of  the  Savannah. 


*  For  this  compilation,  in  addition  to  a  number  of  clippings  from  newspapers  of  the 
day,  which  had  been  carefully  preserved  in  the  last  pages  of  the  log  book  by  the  dt^ 
sceudants  of  Captain  Rogers,  the  following  authorities  have  been  consulted : 

Chronological  History  of  the  Origin  and  Development  of  Steam  Navigation.  Georg^r 
Henry  Preble,  U.  S.  Navy,  Philadelphia,  Hamersley  &  Co.     1883. 

A  History  of  Naval  Architecture.  John  Finohman,  London.  Whittaker  «&  Ca 
1851. 

The  Mechanic's  Magazine  to  185:). 

London  Athsoneum. 

A  Description  and  ]>raft  of  a  new  Invented  Machine  for  Carrying  Vessels  or  Ship« 
out  of  or  into  any  Harbor,  Port,  or  River,  against  Wind  and  Tide,  or  in  a  Calm,  etc 
By  Jonathan  Hulls,  London,  printed  for  the  author,  1737.    (Reprint  by  Spun,  1^TJ.< 

A  short  Treatise  on  the  Application  of  Steam  whereby  is  clearly  shown  from  ActoAl 
Experiments  that  Steam  may  be  Applied  to  Propel  Boats  or  Vessels.  By  James  Rauj- 
sey,  of  Berkley  County,  Virginia.    Philadelphia.    Joseph  James,  178c<. 

The  Original  Steamboat  Supftorted,  or  a  Reply  to  James  Rumsey's  Pamphlet,  shov- 
ing the  true  Priority  of  Jolin  Fitch  and  the  false  datings  of  James  Runiney.  Phila- 
delphia.     Zachariah  Poulson,  jr.     1788. 

The  Log  Book  of  the  Savannah,  H.  Carrington  Bolton.  Harper's  Magazine,  Feb- 
ruary, 1877. 

Early  Atlantic  Steam  Navigation  and  the  Cruise  of  the  Savannah,  Enstaee  B. 
Rogers,  U.  S.  Navy,  Ballou's  Magazine,  February,  1883. 

Ocean  Steamers,  by  Thomas  Dykes,  Fornightly  Review,  May,  1886. 

The  Development  of  the  Steamship,  Commander  F.  E.  Chadwick,  U.  S.  Navy. 
Scribner's  Magazine,  May,  1887. 

Early  Clyde  Built  Steamers.  Paper  by  W.  J.  Millar,  c.  E.,  Transactions  of  In- 
stitution of  Engineers  and  Ship  Builders  in  Scotland.     1880. 

The  History  of  Paddle  Wheel  Steam  Navigation,  Henry  Sandham.  Proeeedinp 
Inatltntion  Mechanical  Engineers,  March,  1885. 
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PROJECTS  AND  EXPERIMENTS. 

To  navigate  the  ocean  by  a  vessel  propelled  by  steam  was  the  dream  of 
many  inventors  years  before  a  snccessfnl  steamboat  had  been  put  in  ser- 
vice.* Although  Papin's  and  Savery's  experiments,  in  the  seventeenth 
century,  had  been  devoted  to  perfecting  stationary  engines  for  raising 
water  from  the  mines,  in  addition  to  the  proposal  of  the  former  '<  to 
apply  this  power  to  draw  water  or  ore  from  mines,  and  to  discharge 
iron  bullets  to  a  great  distance,"  he  also  states  that  the  power  can  be 
used  t  *'  to  propel  ships  against  the  wind "  by  an  arrangement  of 
paddle-wheels,  which  he  describes.  It  does  not  appear,  however,  that 
ho  ever  attempted  to  construct  even  an  experimental  steamboat. 
Nor  does  it  appear  that  Savery,  who  constructed  several  pumping 
engines,  made  a  commercial  success  of  any  of  them.  Although  he  in 
1606  obtained  a  patent  "for  rowing  ships  with  greater  ease  and  expedi- 
tion than  had  hitherto  been  done  by  any  other,"  and  in  1698  stated  that 
he  still  "believed  steam  might  be  made  useful  to  ships,"  his  ideas  took 
no  tangible  form. 

John  Barrow,  nnder-secretary  of  the  English  admiralty,  in  his  auto- 
biography states:  "There  can  be  no  doubt  that  Jonathan  Hulls  (1737) 
was  the  real  inventor  of  the  steamboat."  Hulls,  in  a  pamphlet  pub- 
lished in '  737,  gives  detailed  drawings  and  a  full  description  of  the 
manner  of  applying  the  power  of  steam  to  drive  a  stern-wheel  tow- 
boat,  with  wheels  similar  in  design  to  those  on  the  boats  now  in  use  on 
the  Ohio  River.  This  was  the  first  practical  proposition  in  the  history 
of  steam  navigation,  and  so  thoroughly  did  Hulls  understand  the  sub- 
ject, that  the  mechanic  of  to-day  could  build  the  steam  machinery  for  a 
boat  upon  his  plans  that  would  go  against  the  stream  on  most  Ameri- 
can rivers.  He  proposed  to  use  the  type  of  engine  which  Newcomen, 
profiting  by  the  experiments  of  Papin  and  Savery,  had  greatly  im- 
proved. Although  Hulls'  plans  were  so  ably  drawn,  it  does  not  appear 
that  he  constructed  a  boat.  It  was  not  until  after  Watt  (who  began  to 
improve  the  steam-engine  where  Newcomen  left  off),  a  half  century 
later,  met  with  success  in  perfecting  the  stationary  engine — a  success 
which  demonstrated  that  he  was  the  most  prolific  inventor  of  the  age — 

*  Opinions  eighteen  years  before  and  sixteen  yea,T9  after  the  first  transatlantic 
Toyage  of  the  steamship  Savannah  : 

''This,  sir,  whether  I  bring  it  to  perfection  or  not,  wiU  be  the  mode  of  cross- 
ing the  Atlantic  in  time,  for  packets  and  armed  vessels."  (Extract  from  letter 
written  in  1791,  by  John  Fitch  to  David  Rittenhonse,  the  Philadelphia  astronomer, 
in  which  he  solicited  a  loan  to  complete  the  steamboat,  with  which  he  had  been 
experimenting  in  the  Delaware  River.) 

'*  As  to  the  project,  which  is  annoanced  in  the  newspapers,  of  making  a  voyage 
direct  from  New  York  to  Liverpool  (by  steamship),  it  is,  I  have  no  hesitation  in 
saying,  perfectly  chimerical,  and  they  might  as  well  talk  of  making  a  voyage 
from  New  York  or  Liverpool  to  the  moon."  (Dr.  Dionysius  Lardner,  anthor  of 
Lardner*s  Encyclopedia,  in  a  lectnre  at  Liverpool,  December,  183.5.) 

t  Dissertaiionnm  De  Novis  Qnibusdam  Machinis,  by  DionysisPapin,  Marbnrg,  1695. 
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that  Fitcli,  Eumsey,  Stevens,  Falton,  Livingston,  Millar,  Symington, 
and  others  coudacte<l  the  experiments  that  have  formed  the  basis  of 
the  claims  for  each,  that  he  was  the  original  inventor  of  the  steam- 
boat. 

The  history  of  steamboat  invention  since  1785  has  been  so  frequently 
written,  and  the  claims  of  the  friends  of  these  rival  inventors  have  been 
so  fully  discussed,  that  it  is  not  necessary  to  enter  into  the  details  of 
the  controversies,  which  in  past  years  were  carried  on  with  considerable 
ardor. 

It  wiirbe  of  interest  to  review  briefly,  in  chronological  order,  the 
events  of  importance  in  the  history  of  steam  navigation  after, 

Jonathan  Hulls, 

With  his  patent  sknlls, 

Invented  a  machine, 

To  go  against  wind  with  steam; 

Bnt  he  being  an  ass, 

Conldn't  bring  it  to  pass, 

And  so  was  ashamed  to  be  seen.* 

The  scope  of  this  article  requires  that  reference  shall  only  be  made 
to  those  inventors  who,  by  drawings,  models,  or  by  the  actual  con- 
struction of  machines,  demonstrated  that  they  had  practical  ideas. 

In  the  ^'Annales  des  Arts  et  Manufactures,"  Paris,  1803,  are  several 
drawings!  to  illustrate  a  machine,  contrived  by  Daniel  BonrDouUi, 
1763,  to  drive  "  vanes"  on  each  side  of  the  vessel  and  in  the  stem  **  set 
at  an  angle  of  60  degrees  with  the  keel  of  the  vessel."  These,  he  says, 
<<  can  be  moved  by  men  aboard  the  vessels  or  by  steam-engines,  or  on 
rivers  by  horses  placed  in  the  barges." 

In  1783  the  Marquis  de  Jonffroy,  whose  labors  in  the  latter  part  of 
the  last  century  furnish  the  ground  for  the  claim  that  the  invention  of 
the  steamboat  should  properly  be  credited  to  the  French  nation,  de- 
signed a  steamboat  400  metres  long,  to  contain  a  steam-engine  with  a 
horizontal  cylinder  geared  by  a  rack  to  a  shaft  on  which  were  paddle 
wheels. 

A  print  of  this  boat,  made  by  M.  Jamont  from  the  original  drawing, 
is  preserved  in  the  English  patent  oflQce  library.  It  bears  the  title 
^'Plau  et  Profil  du  Bateau  a  Vapeur,  Execute  par  Marquis  de  Joafiroj 
a  Lyon,  1783." 

In  the  U.  S.  National  Museum  is  preserved  a  portion  of  the  chain 
gearing  of  the  machinery  of  a  boat  which  was  constructed  by  James 
Bumsey,  and  exhibited  by  him  to  Gen.  George  Washington,  at  Berkeley 
Springs,  Virginia,  in  1784.  The  certificate  given  to  him  by  Washing- 
ton, under  date  September  7,  1784,  contains  the  statement  '^  that  the 

*  Doggerel  sung  by  the  boys  of  Campden  in  Gloncestershire,  Halls'  native  tows. 
See  Notes  and  Qneries,  vol.  ill,  series  1. 
t  See  Tome,  xx  p.,  329. 
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discovery  is  of  vast  loiportaDce  and  may  be  of  the  greatest  usefulness 
in  our  inland  navigation.'' 

Admiral  Preble,  in  his  valuable  ^<  History  of  Steam  Navagation," 
states  that,  '<  the  boiler  and  machinery  for  Bumsey's  steamboat  were 
made  at  the  Gatoctin  Iron  Furnace,  in  Frederick  County,  Maryland, 
then  owned  by  Johnson  Brothers." 

Although  Joseph  Bramah,  of  London,  took  out  a  patent  in  May,  1785, 
for  a  vessel  with  a  propeller  in  the  stern,  which  he  describes  as  ^^  a 
wheel  with  inclined  fans  or  wings,  similar  to  the  fly  of  the  smoke-jack 
or  the  vertical  sails  of  a  windmill,"  an  examination  of  the  drawings 
attached  to  his  patent  shows  clearly  that  he  could  not  have  put  his  in- 
vention into  practice  by  working  his  wheels  by  steam. 

To  John  Fitch,  who  from  1783  to  1791  experimented  with  steam  on 
several  boats  in  the  vicinity  of  Philadelphia,  the  credit  is  due  in  con- 
structing the  first  steamboat  that  carried  passengers  and  merchandise 
for  pay. 

A  copy  of  the  Federal  Oazette  and  Philadelphia  Daily  Advertiser, 
July  26, 1790,  is  preserved  in  the  U.  S.  National  Museum,  and  contains 
the  following  advertisement: 

THE 

STEAMBOAT 

Sets  ont  to-morrow  raorniug,  at  teu  o'clock,  from  Arch-street  ferry,  in  onler  to  take 
passengers  for  Bariington,  Bristol,  Bordeutowu,  and  Trentou,  and  return  next  day. 
Philad..Joly26,  1790. 

Under  date  of  August  26, 1791,  the  first  patents  is^ed  by  the  Gov- 
ernment of  the  United  States  for  steamboats  were  issued  simultane* 
ously  to  John  Fitch,  Kathau  Read,  James  Bumsey,  and  John  Stevens. 

Bead  had  as  early  as  1789  exhibited  to  a  committee  of  the  American 
Academy  of  Arts  and  Sciences  a  model  of  his  steamboat  with  paddle 
wheels,  which  he  designed  to  connect  with  a  high-pressure  engine. 

John  Stevens's  experiments  took  a  wider  range  than  those  of  any  of 
his  predecessors,  and  embraced  both  the  paddle  wheel  and  the  screw 
propeller. 

His  ideas  were  not  visionary  or  chimerical,  and  he  finally  reduced 
them  to  practice.  Although  he,  in  common  with  all  other  projectors,  suf- 
fered on  account  of  not  being  able  to  obtain  the  services  of  competent 
workmen,  he  succeeded  in  practically  applying  steam  to  the  propeller. 
The  original  engine  which  he  designed  and  constructed  (1804),  was 
the  first  steam  engine  to  drive  a  screw  propeller  successfully,  and  is 
preserved  in  the  museum  of  the  Stevens  Institute,  at  Hoboken,  Kew 
Jersey. 

During  the  last  years  of  the  eighteenth  century  many  experimental 
steamboats  were  constructed  on  both  sides  of  the  water.  The  more 
worthy  of  note  were  those  built  by  Elijah  Ormsbee  and  Samuel 
Morley,  both  citizens  of  Connecticut,  in  1794,  and  by  Chancellor  Liv- 
ingston, who,  in  1797,  assisted  by  the  elder  Brunell,  afterwards  engi- 
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neer  of  the  Thames  Tunnel,  bnilt  a  steamboat  on  the  Hudson,  which 
was  partially  successful. 

During  the  early  years  of  the  present  century  invention  was  very 
active. 

The  improvements  in  the  stationary  engine  had  been  carried  forward 
so  rapidly  as  to  give  great  hope  to  those  whose  dream  it  was  to  drive  a 
boat  surely  and  safely  against  wind  and  tide. 

Symington  was  experimenting  on  the  Forth  and  Clyde  Canal  in  Eng- 
land in  1802.  In  1803  Fulton  launched  his  experimental  steamboat^ 
built  on  a  large  scale,  on  the  Seine  below  Paris,  [n  1804  JohnSteveus 
propelled  his  boat,  driven  by  twin-screws  geared  to  a  steam-engine, 
from  the  battery  in  New  York  across  the  Hndson  River  to  Cattle  Point 
Hoboken,  at  a  speed  of  six  miles  an  hour,  and  in  180G  he  constructed 
a  pirogue'  flfty  feet  long,  which  developed  considerable  speed- 
But  all  these  attempts  maj^be  regarded  as  experiments — more  or  les.* 
successful — for  it  was  not  until  1807  that  the  success  of  Fulton  with 
the  Clermont  and  John  Stevens  with  the  P/iflpnt^  demonstrated  to  Ameri- 
can capitalists  that  the  steam-engine  could  be  practically  and  economic- 
ally applied  to  navigation. 

Bell,  who  followed  a  few  months  later,  was  equally  snccessfal  in  En- 
glish waters. 

EAKLY  STEAM  VESSELS. 

The  news  of  Fulton's  success  on  the  Hudson  soon  spread  to  all  parts 
of  the  globe  and  attracted  the  attention  of  men  in  every  department  uf 
public  life. 

Statesmen  saw  that  the  invention  would  revolutionize  commerce. 
while  it  foreshadowed  great  possibilities  for  national  development.     So- 
diers  and  sailors  knew  that  the  sailing  frigate  must  soon  be  replact-d 
by  a  craft  driven  by  steam-power,  and  that  new  modes  of  warfare  must 
shortly  follow  the  introduction  of  the  steamboat  on  inland  waters. 

New  water  routes  not  hitherto  navigable  by  sailing  vessels  weif 
speedily  opened  and  capital  sought  investment  in  steamboat  propertv. 

In  1809  the  first  steamboat  on  the  St.  Lawrence  was  launched  ;  this 
was  followed  by  a  second  in  1813. 

In  1811  the  ^ew  Orleans  the  first  steamboat  for  service  on  Westeni 
waters  was  launched  at  Pittsburgh. 

In  1812  the  Cornet^  the  first  steamboat  on  the  Clyde,  waslauneheti. 
and,  strangely  enough,  a  steamboat  was  built  in  Bata via  the  same  year 
for  use  in  India. 

In  1813  a  steamer  was  launched  at  Manchester,  and  another  at  Bris- 
tol. 

In  March,  1814,  the  Congress  of  the  United  States  passed  a  law  author 
izing  the  President  to  cause  to  be  equipped  <<  one  or  more  steam  Hoat 
ing  batteries  for  the  defense  of  the  waters  of  the  United  States^'^  ait<! 
on  October  18  of  the  same  year  the  first  war  steamship,  designed  bv 


THE   LOG   OP   THE    SAVANNAH.  617 

Falton  and  bearing  his  name,  was  launched  at  Brown's  ship-yard  in 
New  York  City. 

In  1815  the  pioneer  of  the  fleet  of  steamers,  soon  after  built  to  run 
between  Liverpool  and  various  ports  of  the  English,  Irish,  and  Scotch 
coasts,  was  launched  on  the  Clyde,  arriving  safely  in  the  Mersey,  after 
calling  at  the  Isle  of  Man.  This  was  followed  by  several  other  boats 
for  the  same  service  during  the  next  three  or  four  years. 

In  1815  there  were  five  steamers  on  the  Thames.  By  1816  eight 
steamboats  had  been  built  to  run  on  the  Hudson  and  five  or  six  on  the 
Delaware. 

In  1817  the  first  steamboat  ran  from  New  York  to  Newport,  and  the 
same  year  the  first  steamboat  was  put  in  service  in  Boston  Harbor. 

In  1818  steam  navigation  was  inaugurated  on  Lake  Erie,  and  in  the 
same  year  the  first  steamboat  was  launched  in  Russia  and  steam  tug- 
boats were  intxoduced  on  the  Mersey. 

This  was  the  condition  of  steam  navigation  when  the  Savannah^  the 
first  ship  equipped  to  be  driven  across  the  Atlantic  by  steam,  stood 
upon  the  stocks  at  New  York,  in  August,  1818,  waiting  to  be  launched. 

THE  OCEAN  NAVIGATED  BY  STEAM. 

It  is  conceded  by  all  writers  familiar  with  the  subject  that  the  P/icenix, 
built  by  Robert  L.  Stevens  in  conjunction  with  his  father  John  Stevens, 
of  Hoboken,  New  Jersey,  was  the  first  steam  vessel  to  brave  the  dangers 
of  the  ocean.*  This  was  in  1808,  when  the  vessel  went  around  from 
New  York  to  Piiiladelphia  by  sea,  navigating  the  Atlantic  from  Sandy 
Hook  to  Oape  May.  This  boat  did  service  on  the  Delaware  River  for 
many  years,  being  an  important  link  in  the  route  from  Philadelphia  to 
New  York. 

THE  STEAMSHIP  "SAVANNAH.^' 

The  Savannah  was  a  full-rigged  ship  of  360  tons  burthen  and  was 
built  at  Corlear's  Ilook^  New  York,  by  Francis  Fickett.  At  first  she  was 
intended  to  be  used  as  a  sailing  packet  between  New  York  and  Havre, 
France.  The  keel  was  laid  in  1818,  and  the  vessel  was  launched  August 
22  of  the  same  year. 

While  the  Savannah  stood  upon  the  stocks  she  attracted  the  atten- 
tion of  Capt.  Moses  Rogers,  who  had  been  dissociated  with  Fulton  and 
Stevens  in  commanding  several  of  the  early  steamboats.  It  was  through 
his  exertions  that  Scarborough  &  Isaacs,  a  wealthy  shipping  firm  in 
Savannah,  were  induced  to  purchase  the  vessel  and  fit  her  with  engines 
with  a  view  of  giving  to  that  city,  which  was  then  one  of  the  most  im- 

*  Soott  Russell  tbus  allndos  to  this  event :  ^*  Robert  L.  Stevens  is  probably  tbe  man 
to  wbom,  of  all  otbers,  America  owes  tbe  greatest  sbaro  of  its  present  bigbly  improved 
Bteam  navigation.  His  fatber  was  associated  with  Livingst4)n  in  bis  experiments 
previoas  to  the  connection  of  the  latter  with  Fnlton,  and  persevered  in  bis  experi- 
ments during  Livingston's  absence  in  France.  Uudispntedly  he  is  the  pioneer  of 
steam  navigation  on  the  open  seas.'' 
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portant  American  seaports,  the  credit  of  being  the  first  to  inaQgoratea 
transatlantic  steamship  line. 

The  Savannah  was  equipped  with  one  inclined,  direct-acting,  low 
pressure  engine  of  90  horse-power,  the  diameter  of  the  cylinder  beiofl; 
forty  inches  and  the  stroke  five  feet.  Her  engine  was  built  by  Stephen 
Vail*  at  Speedwell  Iron  Worlts,  near  Morristown,  Kew  Jersey.  The 
boilers  were  built  at  Elizabeth,  New  Jersey,  by  Daniel  Dod.  The  paddle 
side  wheels  consisted  of  eight  radial  arms,  held  in  place  by  one  flange. 
and  were  arranged  to  close  together  like  a  fan.  They  were  famisbed 
with  a  series  of  joints  so  that  they  could  be  detached  from  the  shaft  and 
taken  in  on  deck  when  storm  or  other  circumstances  required  it  Her 
shaft  had  a  peculiar  joint  at  each  end  arranged  for  the  purpose.  The 
wheelhouse  was  made  of  canvas,  stretched  over  an  iron  rim.  It  l< 
unfortunate  that  no  detailt'd  drawing  or  accurate  description  of  tk 
wheel  or  machinery  is  in  existence.  The  vessel  carried  seventy-five  to 
of  coal  and  twenty -five  cords  of  wood.  The  total  cost  was  about  |5O,000. 
including  engines  and  all  rigging. 

An  account  book  containing  a  record  of  the  original  charges  made 
against  the  Savannah  for  machinery,  etc.,  by  the  proprietors  of  tk 
Speedwell  Iron  Works,  is  now  iu  the  {possession  of  Mr.  John  Lidger 
wood,  of  No.  26  Liberty  street,  New  York  City. 

I  had  the  privilege  of  examining  this  interesting  relic  a  short  im 
since.    The  following  is  a  transcript  of  the  account: 

Steam  Ship  of  Savannah,  Vr. 


1818. 
August    1 
27 

October  28 

Nov'br     0 

5 

11 
17 


22 


To  paid  £no9  Bonnel  8  dollar.^  for  carting  a  ceUender  from  E.  Town 

To  boarin;;  a  40-inch  citlender,  5  feet  6  inches  into  it,  and  it  proved  bad,  and  e»B%-  | 
ingof  sinking  head,  $100-00 

To  paid  carman  three  dollars  for  carting  the  air  pump  from  E.  Town 

To  two  lbs.  of  candles  at  ]«.8d 

To  one  peston  rod,at  420  lbs.  before  it  was  turned,  at  U.  6d.,  18o 

One  air-pump  rod  at  205  lbs.  before  it  was  turned  at  l«.6d 

To  boaring  a40g-iuch  cellinder,  5-foot  stroke  at  4,200, 3  hundred  at,  say.  4707,  at 
6c 

To  boaring  one  air  pump  5foot  stroke,  at  17, 2,  at,  say,  1,974  lbs.  at  So 

To  one  load  of  pine  stuff  for  patrons  as  per  bill,  914, 12|  carting,  $3 

To  lengthening  the  poatou  rod  with  08  pounds  of  iron  after  it  was  part 
turned  there  being  a  mistake  in  the  draft  that  Mr.  Doil  had  made  and  sub- 
mitted to  me,  $22,371 

Lengthening  air-pump  rod  as  the  peston  rod  8  inches  with  30  pounds  of  iron 
and  work  to  do  it  $8. 62i 

To  carting  air  pump  to  £.  Town 

To  one  patron  the  pillow  block  to  rest  on,  on  the  outside  of  the  ship 

One  largo  pillow-block  patron 

One  brass  patron  for  do 

To  Wm.  Daglish,  2  days  with  patrons  for  the  ship  at  24« 

Carting  patrons  to  E.  Town  poin  t 

To  paid  for  carting  2  centers  from  Dod*s  and  12  flanges  for  the  water  wheels. . 


^9 

.4. 
IT.  1-1 


i» 
It" 


** Afterwards  distiaguished  for  his  conaectioQ  with  Morse  ia  tUe  invention  of  tb 
elegraph. 
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619 


1818. 
De'ber 


18ia 


D«'b6r2 


28 


1819. 
Jan'y  2 


To  0  pMton  bolts  and  nuta,  at  38  lbs.  at  1«.  id 

To  one  cro^shead.  at602,  l«.6<i 

To  one  center  patron  for  vheoU  vtth  tho  core  boxes  made  of  your  stuff  (Deg 

llsb,  todays,  at20«.;  Soal  Qreenesen, 9 days, at  16ff.) 

To  oartinii;  patrons  to  £.  Town 

To  one  staffing<box  patron 

TotnminKcrosaheadby  £gleston2  days. 


CapVn  Moses  Ilogers,  Cr. 


$7.12 

112.88 

43.00 

1.50 

2.00 

8.00 

Steamship  Dr.  bro't  up 

Amount  bro*t  ap  f^om  page  13 

To  turnins  peston  rod  a  draw  fllung 

Do  air-pump  rod 

To  drilling  cellender  head  on  flange 

To  drilling  pe.<iton  for  the  boult  of  the  cover.  6  holea,  4|  deep,  1|  diameter  of  bard 

iron  (done  by  Shomen  &  Noah) 

To  morticeing  socket  for  peston 

To  reaming  and  fitting  holes  in  cover 

To  reaming  peston  socket 

To  chipping  boxes  and  fitting  the  nuts  to  peston  and  tapping  them  and  cutting 

theboulta 

To  one  rist  for  crank  turned  ihe  length  of  it,  out  101  lbs.,  at2« 

To  52i-inch  boults,  389  lbs.,  20  cents 

16 large  boults  for  water-whecl  arms,  at33Ilb3.,  at  20  cents 

To 42  water-wheel  arms,  at  .'i.OSi  lbs.,  at  20  cen^iS,  at$l,186.80 

To  1  lb.  of  candles,  at  1«.  M 

4  nail  casks  at  37}  cents 

Carting  and  freight  of  2-2-0  of  cement,  at  2« 

To  one  socket  for  air  pump  peston  rod,  at  65,  at  2f 

To  one  strap  on  crosshead  to  peston  rod,  at  56,  at  3« 

To  anitertng  the  boults  for  water  wheel  armes,  $10-00 

To  7  pair  of  smith's  tongs,  at  lOff  

2  hand  hammers,  at  lOt 

2  hand  punches,  at  6« 


83&35 


$83a35 
25. 0(/ 
IS.  00 
3.00 

6.00 
3.00 
2.50 
2.60 

6.00 

25.25 

77.80 

66.20 

1. 186. 80 

.20 

1.50 

.021 

16.25 

21.00 

10.00 

2.75 
2.50 
1.50 

2,320.23 
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1819. 
Jan'y  2 


23 


BroaghtoTer 

To  one  large  braco  for  drilling 

Oii«%  8et*haiDer 

Two  spletbing  chiRellH,  at6« 

One  Uil-sorew  for  drill 

811b8.  oflinkiiandliook8,atlr  6d 

8  large  screw  bonlts  for  to  hold  down  pedestells,  at  64  at  2« 

4  gib<i  and  one  Itnoo  for  piBton  rodn,  at  6« 

1  chipping  hamer I 

One  sledge  at  13  lbs.,  at  ]«.  6d 

1  chalk  line 

1  iron  square,  4ir.,  one  steel  do  St 

Paid  carman  and  freight  of  tools 

To  David  Shanon,  10  days  at  fitting  brasses,  knees  to  connecting-rod,  at  18« 

Files  and  chisels  for  do.,  40« 

Noah  Johnson,  7  days  at  cutting  screws  and  chipping  as  above,  at  12« 

Dennis  Dooley,  8  days  atdo.,all6ff 

Robert  Newell,  4  days  at  do.,  at  16* 

Wank,  cutting  screws,  4  days,  atl2« 

Jabes  Walsey,  7days,  cleaning  castings,  at  12« 

Jack,  0  days,  cleaning,  do.,  at  10* 

John  N.  Egelston,  4  days,  at  turning  and  fitting  stuffing  box  and  boults,  at  ]6«  .. 

To  ^  a  chaldron  of  coals  to  work  for  the  shin  in  N.  York— $8.25 

To  10  bushels  had  by  Capt'n  Rodgers  at  K.  Town,  at  4« 

I'oone  bush,  natrons 

To  8  screw  swifclls  for  water  wheels  arms  at  $10.00 

One  vacuum  gauge 

One  steam  gauge _ 

6  screw  boults  and  nuts  for  piston  cover  boult<s  turned  at  37  lbs.,  at  2*.  6(2 

12  cellcnder  cover  boults  and  nuts  (boults  turned)  at  31  lbs.,  at  2«.  6ii 

2  socket  wrenches  at  21  Ib8.,at2« 

2  slat  boults  for  stuiHng  box  of  Hollanders  turned  at  15  lb.,  at  2*.  64 

One  long  pair  of  stocks,  taps,  an^  dies  complete 

One  less  do.  with  taps  and  dies I. 


n 
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l.il 
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Steam  Ship  of  Savannah^  Dr. 


1810. 
Jan.  20 


Feb.i 


17 


Bro't  up  from  opposite  page j$i 

To  one  half  chaldron  of  coals  of  Vambusing,  at  $16.50 

To  one  key  to  carry  boultes 

To  Samuel  Carson  10  days  at  drawing  and  other  things,  at$i 

To  8  gauge  cocks,  at  12* -, 

2  oil  cocks,  at  24* 

To  p'd  Shubal  Trowbridge  for  sundry  casting  to  Speedwell  firom  El's'thtown  and 

from  Speedwell  to  E.  town 

To  do  for  do,  do,  do  tons  4. 7. 3. 18,  at  $3 

To  1  connecting  rod,  wt  968  lbs.,  at  27 

To  40  screw  bolts,  at  4* 

To  40  clasps  with  double  nuts,  at  6* 

To  1  nail  cog,  3* 


&i:i 


Add  error  . 


3.  "f 


s.«a; 
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Steam  Ship  of  Savannah,  Dr, — Coutiuncd. 


1819. 
Feb.  25 


1819. 
Jan.     6 
U 


27 


Feb'y  1 


To  44  days'  work  by  David  Shannen,  blaoksmithing  ia  N.  York  for  tho  ahip,  at 

15ff 

To  31  days,  by  Ira  Arnold,  blacksruithlDg  ia  N.  York  for  tho  sbip,  at  I2t   

To  49}  days,  by  William  Dagliah,  oa  board  tbe  ship,  at  1 8i 

To  38  days,  by  Marvin  Kagent,  on  board  the  ship,  at  14« 

To  2i  chaldron  ooal  of  Van  Bussing,  in  New  York 

To  freight  of  oillender  p.  corolla  boat. 

To  cartage  by  Dalglish 

Tu  sandries  fh>m  I.  0-.  Parson  &  Brothers,  aint.  viz  : 

20  lbs.  cast  steel.  at2«.3d 5.G3 

LO.IO  iron,40t 5.45 

1.3. 5  do,  48* 10.77 

Steel , 2.27 

4. 1.14  iron,  40t 21.88 

13  lbs.  oast  steel, 2«.  3d 3.66 

8.0.4  iron, 40# 40.18 

1.1.10do,42# 7.31 

3. 1.7  round  iron  do,  42« 17.40 

To  Ottays  by  Noab  JohuHon  in  New  York 


I 


$82.50 

51.00 

111.04 

66.50 

16.50 

5.00 

.50 


114.55 
9.00 


$3,521.71 


Dr.  Steavi  Ship  of  Savannah. 


March  28 


May      4 


Toam'tbroaghtover 

Deduct  carting  of  sandries  charge  in  this  aoc't  which  is  not  yet  done 

Carting  $20.12  not  included. 

To  26  days'  work  done  by  D.  Shonen,  at  15« 

16  days'  work  done  by  I.  Arnold,  at  12« 

Paid  carman  for  riding  iron,  Ac 

40  doubled  boalts  for  paddles,  at  6« 

Box  for  do  and  cartage 

21.18  of  Iron  at  40«.,  had  March  4th 12.40 

3.17ofDrd,48* 5.4! 

2i.28of  Do  id  48»., had  March  13th 10.18 

Cartage  of  thelaat  to  ship 63 

This  iron  was  had  of  J.  G.  Persons  St.  Brothers. 

To  paid  Bonjamin  Sofleld  for  carting  from  white  hall  to  the  steamship,  25« 

To  paid  Wm.  Dalglish  for  oarting  oao  loatl  of  patrons  to  yards  in  Dublin 

To  18  days'  work  done  by  Wm.  D.»l.^Uah  on  boiird  of  tho  steamship  at  Elisabeth 
town,  in  Deoember,  1818,  and  omitted  in  my  ac.  rendered  in  February,  at  18«. . . 

To  I  chaldron  of  coals,  and  carting  hail  of  John  Vanbu.sting,  U 

To  paid  James  P.  Allaire  for  sundries  p.  bill  p.  order  of  Capt.  Rodgers 


$3,521.71 
20.12 


$3,501.59 


48.75 
24.00 

3.124 
30.00 

1.00 


17.45 


10.81 

&124 
.62* 

40.50 
7.75 
15  78 

$202. 01* 


Contra,  Cr. 


1819.      I 

Peb.    2G  j  By  Pott  4t  McKinnies note,  at  60  days $1,750.80 

I        Do.  do.  atOOdays I    1,777.04 


In  full  p.  rec't  when  paid  . 
Deduct  for  disconnt 


$3,527.84 
26.25 

$3,  SOL  59 
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In  addition  to  the  engines  the  vessel  carried  the  same  complemeDt  of 
spars  and  sails  as  a  sailing  ship  of  that  period,  with  the  exception  of 
royal-masts  and  royals.*  The  hull  and  rigging  were  constructed  ander 
the  direction  of  Stevens  Rogers,  afterwards  sailing  master  of  the  vessel 

The  most  important  difference  noticeable  in  her  rig,  so  far  as  cao  be 
determined  by  engravings  extant,  is  that  her  mainmast  stood  coDsid 
ably  farther  aft  than  it  would  have  been  placed  on  a  ship  intended  to 
be  propelled  only  by  sails.  This  modification  of  the  rig  was  doobtles^ 
made  to  obtain  more  space  between  the  foremast  and  the  mainmast,  s> 
that  the  boilers,  engines,  and  coal  bunkers  could  be  located  neaiiy 
in  the  middle  of  the  ship  and  still  be  forward  of  the  mainmast 

The  cabin  space  was  divided  into  three  saloons,  handsomely  faroi^be: 
with  imported  carpets,  curtains,  and  hangings,  and  decorated  withmir 
rors. 

The  state  rooms  were  large  and  commodious ;  the  interior  effect  o: 
the  decorations  resembling  those  of  a  pleasure  yacht  more  than  a  stea:! 
packet.  After  the  vessel  was  launched  there  was  considerable  delay  ii 
completing  the  engines  and  machinery,  which  were  of  unusual  sizt 
Several  boilers  were  discarded  before  one  was  found  that  would  star! 
the  tests  made  by  Capt.  Moses  Rogers,  and  it  was  not  until  veiy  late  in 
the  winter  of  18I8-'19  that  the  machinery  was  in  working  order. 

TRIAL  TRir. 

The  New  York  Mercantile  Advertiser,  March  27, 1819,  contains  tbt 
following : 

By  an  advertisement  in  this  clay's  paper  it  wiU  be  seen  that  the  new  and  elepn' 
steamship  Savannah  is  to  leave  oar  harbor  to-morrow.  Who  wonld  have  had  the  coara^ 
20  years  ago  to  hazard  a  prediction  that  in  the  year  1819  a  ship  of  300  tonsboriir. 
would  bo  built  in  the  port  of  New  York  to  navigate  the  Atlantic  propelled  by  stf^is' 
Such,  however,  is  the  fact.  With  admiring  hundreds  have  we  repeatedly  viewed  tbs 
prodigy,  and  can  also  bear  witness  to  the  wonderful  celerity  with  which  she  is  mov-r<; 
through  the  water.  On  Monday  last  a  trial  was  made  of  her  speed,  and  althoag^ 
there  was  at  no  time  more  than  an  inch  of  steam  npon  her,  and  for  the  greater  part  cr 
a  half  inch,  with  a  strong  wind  and  tide  ahead,  she  went  within  a  mile  of  the  anchorij; 
ground  at  Staten  Island  and  returned  to  Fly  Market  Wharf  in  1  hoar  and  50  mis 
utes.  When  it  is  considered  that  she  is  calculated  to  bear  20  inches  of  steam  aud  lbs: 
her  machinery  is  entirely  new,  it  must  be  evident  that  she  will  with  ease  pass  any*'' 
the  steamboats  upon  our  waters. 

Her  cabin  is  finished  in  elegant  style  and  is  fitted  np  in  the  most  tasty  manotr 
There  are  thirty-two  berths,  all  of  which  are  state  rooms.  The  cabin  for  ladies  ^ 
entirely  distinct  from  that  intended  for  gentlemen,  and  is  admirably  calculated  t< 
afford  that  retirement  which  is  so  rarely  found  on  board  of  passenger  ships. 

THE  OFFICERS  AND  GBEW  OF  THE  SAVANNAH. 

Moses  Rogers,  the  captain  (PI.  clii),  and  Stevens  Sogers,  the  first  off 
cer  (or  sailing-master,  as  he  was  called),  although  bearing  the  saisi 
surname,  were  not  related  by  ties  of  blood.  They  were,  however, 
brothers-in-law,  the  latter  having  married  a  sister  of  the  former. 

"  See  explanatory  note  by  Captain  Collins  on  p.  611. 


R»port  of  National  Museum,  1890  — Watkins. 


Plate  CLI  a. 


Moses  Rogers,  Captain  of  the  Savannah. 

(From  the  miniature  in  the  possession  of  the  U  S.  National  Museum,  made  in  his  twenty-second 
year,  at  New  London,  Connecticut.) 


This  plate  should  be  inserted  as  Plate  CLIa  opposite  page  622  iu  th 
paper  entitled  *^Log  of  the  Savannah^^^  in  tlie  Eeport  of  the  Nationa 
Museum  for  1890.  The  legend  accompanying  Plate  CLII  should  b< 
changed  to  read  ^*  Stevens  Kogers,  sailing-master  of  the  Savannahy^ 
and  the  statement  in  regard  to  the  source  of  the  photograph  should  b< 
omitted. 


Report  of  National  Museum,  1890.— Wa^ kins. 


Plate  CUI. 


Moses  Rogers,  Captain  of  the  Savannah. 

(From  a  photograph  of  the  miuiature  made  in  Russia  in  1819,  while  the  vessel 
was  in  the  port  of  St.  Petersbiirgh. ) 
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The  experiment  of  crossing  the  ocean  in  a  steam  vessel  was  deemed 
so  hazardous  that  no  crew  conld  be  shipped  in  New  York  Harbor, 
where  it  was  predicted  that  the  vessel  would  be  a  '*  steam  coffin;''  and 
sailing-master  Rogers  was  compelled  to  visit  New  London,  Connecticut, 
where  he  was  only  able  to  obtain  a  crew  from  the  fact  that  both  the 
captain  and  sailing-master  were  well  known  to  many  seafaring  men  of 
that  locality,  who  hid  confidence  in  their  ability  to  command  and  navi- 
gate the  ship  successfully. 

MOSES  BOGBBS,   CAPTAIN   OF  THE  SAVANNAH. 

Moses  Rogers  was  born  in  New  Loudon,  Connecticut,  in  1779.  From 
his  early  boyhood  he  showed  great  fondness  for  boats  and  ships,  and 
had  learned  to  manage  a  sailboat  at  a  very  early  age.  When  he  was 
twenty-one  years  old  he  commanded  a  sailing  packet  on  Long  Island 
Sound,  and  five  years  later  he  became  interested  in  the  experiments  of 
Fulton  and  Stevens,  who  were  each  then  building  steamboats.  It  has 
been  frequently  stated  that  he  commanded  the  Clermonty  the  first  suc- 
cessful steamboat  on  the  Hndson,  but  the  many  published  accounts  of 
the  early  voyages  of  that  celebrated  steamboat  contain  no  mention  of 
his  name.  But  during  the  eventful  career  of  this  boat  she  was  com- 
manded by  several  captains,  and  it  is  not  improbable  that  Mr.  Fulton 
ivailed  himself  of  his  services,  at  least  for  a  time. 

lu  1808  he  commanded  the  PhceniXj  built  by  John  Stevens  and  his 
sou,  Robert  Livingston  Stevens,  when  it  made  the  memorable  voyage 
from  Sandy  Hook  to  Cape  May,  on  its  way  from  New  York  to  Philadel- 
)hia.  This  was  the  first  time  that  a  steam  vessel  ever  braved  the 
langers  of  the  ocean. 

In  the  handsome  oil  painting  of  the  PhoeniXj  which  is  now  preserved 
u  the  private  gallery  of  the  late  Edwin  A.  Stevens,  a  brother  of  Rob- 
Tt  L.  Stevens,  at  Castle  Point,  Hoboken,  New  Jersey,  the  name  Moses 
Rogers  is  painted  in  bold  letters  across  the  paddle  box.  This  custom 
ras  uot  uncommon  in  the  early  days  when  the  name  of  the  captain  was 
k8  well  known  as  that  of  the  craft  he  commanded. 

lu  1813  Moses  Rogers  commanded  the  Hagle  on  her  first  voyage  be- 
ween  New  York  and  Baltimore,  and  he  was  associated  with  the  owners 
f  the  New  Jersey  in  1816,  when  regular  biweekly  voyages  were  inau- 
urateil  between  those  ports. 

Captain  Rogers  was  a  man  whose  opinions  were  sought  by  steamboat 
wiiers  and  constructors.  He  was  highly  respected  by  the  traveling 
ubiic,  whose  entire  confidence  he  possessed.  The  executive  ability 
hich  he  displayed  while  in  command  of  his  vessels  made  him  greatly 
dmired  by  those  who  trusted  their  lives  in  his  hands.  The  tact  which 
e  exhibited  while  in  foreign  ports  made  him  popular  with  all  classes. 
J>ariDg  his  cruise  in  foreign  waters  he  was  the  recipient  of  many  val- 
able-preaents«    The  King  of  Sweden  gave  him  <<  a  stone  and  muUer.'^ 
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The  Emperor  of  Russia  presented  him  with  a  gold  watch,*  whiek 
is  referred  to  as  ^^  three  times  as  big  as  commoQ  watches  and  aa  emei- 
lent  timekeeper." 

While  the  SavannaJt  was  lying  at  Stockholm,  Captain 
the  acquaintance  of  Lord  Lynedock^t  a  British  nobleman,  wba  i 
pauied  him  in  his  voyage  to  St.  Petersburg. 

During  the  voyage  Lord  Lynedock  was  so  much  plesised  to  1 
only  fifteen  minutes  was  required  to  bring  the  vessel  from 
canvas  that  he  exclaimed,  ^^  I  blame  no  man  born  in  the  UnitaABMa 
for  being  proud  of  his  country ;  were  I  a  young  man  I'd  ^o  thera«|fHir 

At  the  end  of  the  voyage  he  presented  Captain  Rogers  withSflMI- 
sive  solid  silver  coffee  urn  (PI.  gliii),  bearing  the  inscriptions 

Presented  to  Captain  Moijies  Rogers 

of  the  Steamship  Savannah, 

Being  the  lirut  steam  vessel 

That  had  crossed  the  Atlantic 

By 

Sir  Thomas  Graham,  Lord  Lynedock, 

A  Passenger  from  Stockholm  to 

St.  Petersburgh, 

Sept.  15,  1819. 

This  kettle  has  been  carefully  preserved  by  the  desceuclants  of  Cuf- 
tain  Kogers,  who  have  recently  deposited  it  in  the  U.  S.  National  Ms- 
seum. 

From  the  28th  of  March,  1819,  when  the  Savannah  left  the  poit  et 
New  York,  until  the  16th  of  December  of  the  same  year,  when  the  ves- 
sel after  visiting  many  foreign  ports  returned  to  Washing^tou,  Captaii 
Bogers  wiis  in  constant  command.  It  was  his  boast  that  dariiig  tkfe 
voyage  of  many  thousand  miles,  ^^  neither  screw,  bolt,  uor  ropejn 
parted,  although  he  experienced  very  rough  weather."  Omnif  t04aS' 
cumstances  related  elsewhere  his  connection  with  the  Savannah  < 
early  in  1820,  when  he  immediately  formed  a  connection  with  Ae  < 
pany  operating  the  steamboat  line  plying  between  GreorgetowB^  I 
(Jarolina,  and  Gheraw.  lie  superintended  the  constructiou  of  tiie  Ar 
Dee  in  1820,  and  while  in  command  of  her  died  at  Georgetowa^Soatt 
Carolina,  October  15,  1821,  aged  forty-two  years.  The  GeotgelMi 
^' Intelligencer"  contained  the  following  obituary  notice : 

Departed  this  life  on  Thursday ,  the  15th  instant  (October,  1821),  ia  Ctooiyitowi. 
South  Carolina,  Capt.  MoHes  Rogers,  a  native  of  New  London,  Couneetieiit,  9^ 
about  42  years.  His  remains  were  committed  to  the  tomb  in  the  barial  groand  of  tt^ 
Baptist  church,  attended  by  a  large  concourse  of  ciUzens  of  the  town  and  Betghto- 

*  Some  3'ear8  ago  a  Southern  paper  made  the  statement  that  this  watch  WM  ia  tti 
possession  of  Mr.  Buhler,  of  West  Baton  Rouge,  Louisiana. 

f  Thomas  Graham,  Lord  Lynedock,  was  bora  in  Perthshire,  England,  1749.  Eo^ 
tered  the  British  army  1780.  Rose  to  the  rank  of  general.  Served  under  Sir  Jol. 
Moore.  Commanded  at  the  battle  of  Baropa,  1811,  and  at  the  battlo  of  Vamna.  I 
1813  took  San  Sabastian.    Raised  to  the  peerage  1819.    Died  1843. 


Report  of  National  Museum,  1 890.— Watkint. 


Plate  CLIII. 


Solid  Silver  Coffee  Urn. 

(Presented  to  Capt.  Moses  Rofrers,  September  16. 1819,  by  Sir  Thomas  Graham,  Lord  Lynedock,  who  was  a 
passenger  on  the  Savannah  during  the  voyage  from  Stockholm  to  St.  Petersburgh.) 
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hood,  who  were  anxioa«  to  pay  this  last  sad  tribute  to  the  memory  of  one  whose 
death  they  esteem  a  public  loss. 

Captaiu  Rogers  was  for  some  time  actively  and  nsefally  engaged  on  the  North 
River  in  the  earliest  experimeuts  which  were  made  in  the  application  of  steam  to  the 
purposes  of  navigation.  He  afterwards  commanded  the  steamship  Savannah,  the  first 
steam  vessel,  we  bolieve,  that  ever  navigated  the  ocean,  and  certainly  the  only  one 
which  ever  crossed  the  Atlantic.  The  Savannah,  under  the  direction  of  this  skillful 
and  enterprising  commander,  passed  in  perfect  safety  to  England  and  from  thence  to 
Stockholm  and  St.  Petersburgh  and  back  to  the  United  States,  thus  fully  demonstrat- 
ing thebenefits  which  might  arise  from  the  application  of  steam  to  the  general  purposes 
of  maritime  navigation.  In  1820  he  was  engaged  by  a  respectable  company  to  take 
charge  of  the  steamboat  Pee  Dee,  which  plies  between  this  town  and  Cheraw.  That 
ho  fully  and  satisfactorily  performed  the  duties  incumbent  on  him  in  this  station  the 
universal  grief  which  pervades  our  community  fully  testifies. 

Captain  Rogers  had  lately  returned  from  a  visit  to  his  family  in  Philadelphia,  and 
wiM  ou  his  first  voyage  from  Cheraw  to  this  place  when  he  was  attacked  by  that  fell 
disease  (produced  by  his  devotedness  to  his  business)  which  has  at  once  deprived  so- 
ciety of  an  energetic,  industrions,  and  enterprising  citizen,  and  his  family  of  an  affec- 
tionate husband  and  most  tender  parent. 

STEVENS  ROGERS,   SAILING-MASTER  OP   THE  SAVANNAH. 

Stevens  Bogers  was  bora  at  New  London,  Connecticut,  in  1789;  he 
bad  been  associated  with  Moses  Bogers  in  the  management  of  sailing 
vessels  and  steamboats  before  he  was  called  upon  to  superintend  the  cod- 
strnction  of  the  hull  and  to  design  the  rigging  of  the  Savannah^  in  1818. 

He  rendered  valuable  assistance  toGapt.  Moses  Bogers  in  the  memo- 
rable voyages  of  the  Savannah — every  word  of  the  record  of  which,  in 
the  log  book,  being  in  his  handwriting. 

He  outlived  almost  all  of  his  contemporaries,  and  during  a  long  and 
busy  life,  which  terminated  only  two  days  before  the  fiftieth  anniversary 
of  the  date  of  the  launch  of  the  Savannah,  he  saw  the  transatlantic 
steamship  service,  in  which  he  was  a  pioneer,  thoroughly  established. 

Bora  soon  after  the  close  of  the  Be  volution,  he  remembered  the  death 
and  burial  of  Washington,  and  was  acqaainted  with  the  sailing  vessels 
in  our  Navy  during  the  war  of  1812.  He  saw  the  first  steam  warship,* 
and  lived  to  see  all  the  navies  of  the  world  twice  reconstructed :  first, 
when  steam  power  revolutionized  naval  architecture;  and  again,  when 
iron  armament  was  applied  to  battle  ships. 

He  read  the  story  of  the  conflict  between  the  Monitor  and  Merrima^j 
and  after  living  through  three  wars  he  saw  his  country  finally  at  peace 
with  itself  and  all  the  world — a  peace  which  the  ocean  steamship  has 
done  more  to  perpetuate  than  all  the  standing  armies  of  the  universe. 

The  following  newspaper  notices  of  the  events  that  brought  his  life 
to  a  close  give  evidence  of  the  high  estimation  in  which  he  was  held 
during  a  lifetime  of  nearly  four  score  years : 

[New  London  Star,  August  26, 1868.] 
The  fnneral  bervices  of  Capt.  Stevens  Rof^ers  took  place  on  Sunday  afternoon. 
LJniou  and  Brainard  Lodges,  Free  and  Accepted  Masons,  escorted  the  remains  from  the 
resideace  of  the  deceased  to  the  First  Baptist  Church,  where  the  funeral  sermon  was 


•*  Fulton  the  first,  launched  at  New  York,  29th  Oct.,  1614,  *' to  monufc  30  long  32- 
[louoders  and  2  lOO-ponnders  (Columhiads).'' 
H.  Mis- 129,  pt  2 40 
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preached  by  Rev.  Mr.  Bardick,  of  Westerly.  The  church  was  filled  to  its  Qtmogt 
capacity,  and  hnndredB  were  nnable  to  pc&in  admittance.  -At  the  doee  of  the  exer- 
cises in  the  charch  the  lid  of  the  coflSn  was  raised,  and  large  nnmbers  availed  iheo- 
selves  of  the  opportunity  to  look  for  the  last  time  upon  the  well-known  featareiof 
the  deceased.  The  faneral  procession  indaded  the  Masons  to  the  number  of  20[\ 
abont  50  carriages,  and  several  hundred  on  foot,  among  whom  were  many  of  oe? 
most  prominent  citizens.  State  street  from  the  church  to  the  conrt-honse  w»  lined 
with  Bpectatoi's.  The  remains  were  interred  in  Cedar  Grove  cemetery,  and  the  beaa- 
tiful  Masonic  service  was  performed  at  the  grave  under  the  direction  of  Rev.  J.  C 
Waldo,  chaplain  of  Union  Lodge.  An  exceedingly  interesting  sketch  of  the  Ufecf 
Captain  Rogers  will  be  found  elsewhere,  over  a  signature  well  known  to  onr  resden. 

OBITUARY.* 

Capt.  Stevens  Rogers,  who  died  suddenly  in  this  city  August  20,  186K,  deaenrwi 
more  than  casual  notice  from  his  contemporaries.  A  large  part  of  his  life  wMd^ 
voted  to  sea-faring  pursuits,  which  he  had  followed  in  the  various  forms  of  cosstioj; 
trade  and  ocean  voyages,  by  sail  and  by  steam,  acquiring  the  reputation  of  a  skil^ 
ful  and  experienced  navigator.  His  connection  with  the  early  attempts  of  oeeis 
steam  navigation  demand  for  him  an  honorable  place  in  the  record  of  Ametkan  bbi- 
manship. 

He  was  born  at  New  Loudon  (Great  Neck),  upon  the  border  of  Long  lalaid  Somi 
February  13,  1789,  and  began  at  an  early  age  to  follow  the  seas.  As  if  ta  assl  hia- 
self  for  that  business  he  had,  when  a  young  man,  the  figure  of  a  ship  st^ttpei  m> 
delibly  upon  his  arm  that  even  in  his  old  age  it  had  the  distinct  oatlineitf  stnoi! 
draft.  Pie  married  the  sister  of  Capt.  Moses  Rogers,  of  Groton,  and  wttB4SBiwet4^ 
with  that  enterprising  mariner  in  his  various  experimental  steam  exoatav^  H' 
was  with  him  in  the  Pheenix,  which  went  from  New  York  to  Philadelphia Ia  1809;  u 
the  Eagle,  which  went  to  Baltimore  in  1713,  and  in  the  JVfto  Jereeg  to  BlttiflMiR  u 
1816,  all  propelled  by  steam. 

The  voyage  of  the  steamship  Savannah  from  Savannah  to  Liverpool  w«a  nude  m 
1819.  This  was  the  first  attempt  to  cross  the  ocean  by  steam.  Capt.  liStlBa  Sogen 
was  the  commander  and  Capt.  Stevens  Rogers  was  the  sailing  master. 

The  voyage  was  accomplished  in  22  days,  of  which  14  were  withoat  tts  see  ^ 
canvas,  sails  being  used  a  portion  of  the  time  to  save  the  consumption  of  ftitL  Wbe^ 
the  vessel  arrived  off  Cape  Clear  she  was  telegraphed  to  Liverpool  as  a  WMfei  M  tn^ 
and  a  cutter  was  sent  from  Cork  to  her  relief.  Great  was  the  surprise  «odftteifiti«'- 
when  the  gallant  ship  entered  the  harbor  of  Liverpool  under  hare  polS^Ma&is^ 
forth  smoke,  yet  uninjured. 

From  Liverpool  the  Savannah  went  to  Copenhagen  and  through  the  BaHlft  Set  t 
Stockholm  and  St.  Petersburg.  At  these  places  she  was  visited  and  admiafClBd  kc 
crew  feasted  and  praised  by  kings  and  nobles  as  well  as  the  populace.  Him  sailiEi: 
master  received  almost  as  much  notice  and  applause  as  the  commander. 

Lord  Lyndock,  an  English  nobleman,  who  was  then  on  his  travels  in  tiMKMTlfc  ^^ 
Europe,  took  passage  in  the  steamer  from  Stockholm  to  St  Petersbainr^  H^i^  vw  * 
well  satisfied  with  the  intelligence  of  the  sailing  master  that  he  kept  hj  Ii|iiii1<  Ti 
hours  together  conversing  with  him.  Before  parting  he  presented  him  mpHi  a^ 
snuffbox,  chased  and  ornamented,  with  the  following  inscription  eng^eafl(i|K  ^A  l^ 
inside  of  the  lid:  ''Presented  by  Sir  Thomas  Graham,  Lord  1  jni1nn1r^%iifitoinrr 
Rogers,  sailing  master  of  the  steamship  Savannah,  at  St.  Petershnrg,  OetoMh9%19^ 

The  return  voyage  of  the  Savannah  occupied  25  days.  Capt.  Stevens  Baf^MBsfif 
wards  commanded  the  brig  Park,  and  subsequently  was  in  the  coastinic  lilB0-l9MiI<dB>' 
Island  Sound.  In  1850  he  was  appointed  to  office  in  the  custom-house  a4  ISsm  V>- 
flon  as  inspector,  and  still  later  for  several  years  was  collector  of  the  city  taxes 

*  For  tbe  St^r  of  August  26, 18^8, 


Rf^porf  o'    N.^i.T.^i  M. ..........    IrtOrl       W^  +  1.1' 
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Iarble  Tombstone  \h  the  Cemeterv  at  New  Loi^ook  CoNNECTrcuT,  to  the  Memory 
OF  Stevens  Rogers^  Sailing  Master  of  the  Savannah. 

(Tlje  iKHhrelJef  is  a  represent atloti  of  the  v^-^^ie]  iiini(*r  fiitcAnt/r 
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He  was  one  of  the  oldest  Freemasons  in  the  town,  a  devoted  member  of  the  fra- 
ternity, and  always  a  conspicuons  figure  in  the  processions.  The  image  of  his 
stately  form,  clothed  in  the  emblematic  garb  of  the  society,  with  the  great  Bible 
borne  in  his  ontspread  hands,  as  at  funerals  and  other  Masonic  exhibitions,  will  long 
dwell  in  the  memory  of  many  of  our  citizens.  His  funeral  took  place  on  the  23d 
instant.  A  long  array  of  Masons  accompanied  the  remains  to  the  cemetery,  with 
mournful  music  and  evergreen  memorials,  testifying  their  respect  for  their  departed 
brother. 

F.  M.  C. 

Over  his  remains  in  the  cemetry  at  New  London  a  raarble  tombstone 
(PL  GLIY)  has  been  erected,  containing  on  one  side  a  represent-atiou  in 
bas  relief  of  the  Savannah  under  steam ;  upon  the  other  is  the  following 
inscription : 

The  voyage  of  the  steamship  Savannah  from  Savannah  to  Liverpool  was  made  in 
1819. 

This  was  the  first  attempt  to  cross  the  ocean  by  steam,  Capt.  Moses  Rogers  being 
commander  and  Capt.  Stevens  Rogers,  his  brother-in-law,  navigator,  both  natives 
of  New  London. 

From  Liverpool  the  Savannah  went  to  Copenhagen,  and  throngh  the  Baltic  Sea  to 
Stockholm  and  St.  Petersburg;  at  these  places  she  was  visited  and  admired  by 
kings,  nobles,  and  the  people. 

Her  machinery  was  constructed  under  the  skillful  direction  of  Capt.  Moses  Rogers, 
who  was  familiar  and  identified  with  Fulton.  Ue  died  of  yellow  fever  at  George- 
town, South  Carolina,  November  15,  1822,  aged  42  years. 

The  following  is  an  extract  from  an  account  of  the  arrival  of  the 
Savannah  in  England  that  was  communicated  by  Sailing  Master  Stevens 
Rogers  to  the  "New  London  (Connecticut)  Gazette/'  in  1838,  after  the 
inauguration  of  regular  transatlantic  steamship  travel  by  the  Sirius 
and  Great  Western: 

She  was  seen  from  the  telegraph  station  at  Cape  Clear,  on  the  southern  coast  of 
Ireland,  and  reported  as  a  ship  on  fire.  The  admiral,  who  lay  in  the  cove  of  Cork, 
dispatched  one  of  the  King's  cutters  to  her  relief.  But  great  was  their  wonder  at 
their  inability,  with  all  sail  in  a  fast  vessel,  to  come  up  with  a  ship  under  bare  poles. 
After  several  shots  were  fired  from  the  cutter  the  engine  was  stopped,  and  the  sur- 
prise of  her  crew  at  the  mistake  they  had  made,  as  well  as  their  curiosity  to  see  the 
singular  yankee  craft,  can  be  easily  imagined.  They  asked  permission  to  ro  on  board, 
and  were  much  gratified  by  the  inspection  of  this  naval  novelty.  On  approaching 
Lii  verpool  hundreds  of  people  came  off  in  boats  to  see  her.  She  was  compelled  to  lay 
outside  the  bar  till  the  tide  should  serve  for  her  to  go  in.  During  this  time  she  had 
her  colors  all  flying,  when  a  boat  from  a  British  sloop-of-war  came  alongside  and 
bailed.  The  sailing  master  was  on  deck  at  the  time  and  answered.  The  officer  of 
the  boat  asked  him,  ''Where  is  your  master?"  to  which  he  gave  the  laconic  reply, 
**  I  have  no  master,  sir.*'  "  Where's  your  captain,  then  T  "  "  He's  below ;  do  you  wish 
to  see  him  V*  **  I  do,  sir."  The  captain,  who  was  then  below,  on  being  called,  asked 
inrhat  be  wanted,  to  which  he  answered,  '^  Why  do  you  wear  that  penant,  sir.*'  **  Be- 
eause  my  country  allows  me  to,  sir."  "  My  commander  thinks  it  was  done  to  insult 
him,  and  if  you  don't  take  it  down  he  will  send  a  force  that  will  doit."  Captain 
Kogers  then  exclaimed  to  the  engineer, ''  Get  the  hot-water  engine  ready."  Although 
there  was  no  such  machine  on  board  the  vessel,  it  had  the  desired  effect,  and  John 
Bull  was  glad  to  paddle  off  as  fast  as  possible.  On  approaching  the  city  the  shipping 
piers  ftod  roof9  of  hOQ9e9  were  throni^ed  with  persoas  cheering  the  Adventuroue  cr«^ft. 
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Several  oaval  officers,  noblemen,  and  merchants  from  London  came  down  to  vimtlKr, 
and  were  very  curioas  to  ascertain  her  speed,  destination,  etc.  As  it  was  sooo  after 
Jerome  Bonaparte  had  offered  a  large  reward  to  anyone  who  would  sncsceed  in  taking 
his  brother  from  St.  Helena,  it  was  saspected  that  that  was  the  object  of  the  Sataa- 
nah.  After  remaining  25  days  in  Liverpool,  during  which  time  she  wasvisitftdby 
thousands  of  people  of  all  rank,  and  her  officers  were  treated  with  marked  attentioo, 
she  left  for  Copenhagen,  at  which  place  she  arrived  in  safety,  where  she  excited 
similar  curiosity.  She  proceeded  thence  to  Stockholm,  in  Sweden,  where  she  was 
visited  by  the  royal  family,  the  foreign  ministers,  naval  officers,  the  nobility,  aod 
others,  who,  by  invitation  of  Mr.  Hughes,  the  American  minister,  dined  on  board,  and 
took  an  excursion  among  the  neighboring  islands,  with  which  they  were  much  de- 
lighted. 

Lord  Lyndock,  of  England,  who  was  then  on  a  tour  through  the  north  of  Eorope, 
by  invitation  of  our  minister  took  passage  on  board  of  the  Savannah  for  St.  Peters- 
burg, which  place  she  reached  in  due  time.  Here  she  was  visited,  by  the  invitation 
of  our  minister  at  that  court,  by  several  noblemen  and  military  and  naval  officers,  wbo 
also  tested  her  superior  qualities  by  a  tri p  to  Cronstadt.  Her  officers  recei Ted  several 
valuable  presents  of  plate,  etc.,  and  we  have  now  before  us  a  superb  gold  soaffhox, 
which  was  predente<l  to  her  sailing  master,  Capt.  Stevens  Rogers,  by  Liord  Lyndock. 
She  sailed  from  St.  Petersburg  to  Copenhagen,  and  then  to  Arendal,  in  Norway, 
whence  she  retmrned  to  Savannah,  where,  after  a  passage  of  about  25  days,  she  arriTcd 
in  safety— being  the  first  steam  vessel  that  ever  crossed  the  Atlantic—and  after  per- 
forming a  voyage  highly  creditable  to  American  ingenuity  and  enterpriae. 

She  used  Liverpool  coal  for  fuel,  of  which  she  took  75  tons,  as  well  as  25  cords  of  wood 
for  kindling.  She  had  no  freight,  and  only  nned  her  engine  when  not  able  to  go  at 
the  rate  of  4  knots  with  her  sails.  By  the  great  fire  in  Savannah  her  owners  werv 
compelled  to  sell  her,  and  she  was  purchased  to  run  as  a  packet  between  that  place 
and  New  York,  whither  she  was  bound,  under  charge  of  Capt.  Nathaniel  Holdredge, 
now  master  of  the  Liverpool  packet  ship  United  StateSy  when  she  was  lost  on  tbe 
south  side  of  Long  Island. 

A  more  detailed  account  of  the  voyages  is  given  in  the  notes  from 
the  log  book,  which  follows : 

NOTES  FROM  THE  LOG  BOOK  OP  THE  SAVANNAH  AND  THE  NEWS 
PAPERS  OF  THE  DAY. 

The  log  book  of  the  Savannah  (PI.  CLV)  is  composed  of  tweoty-fonr 
sheets  of  thick  brown  paper,  eleven  inches  by  fourteen,  stitched  throngli 
and  through  the  middle  fold,  and  attached  to  a  coarse  cover  of  sail-cloth 

bearing  the  inscription : 

STEAMSHIP 
SAVANNAH'S 
LOG  BOOK. 

Only  fifty-two  of  the  ninety-six  pages  are  written  upon.  A  fae-simile 
of  two  of  them  is  shown  in  PL  CLVL 

I.— VOYAGK  FROM  NeW  YoRK  TO  SAVANNAH,  GEORGIA. 

We  find  that  the  vessel  "got  under  way  for  sea  with  tbe  crew  <mi 
board''  at  10  a.  m.,»  Sunday,  March  28, 1819,  and  that  the  pilot  left  the 
ship  off  Sandy  Hook  Light  three  hours  later,  "  with  fresh  breezes  at 

NW." 

•It  should  be  remembered  that  sea  time  begins  12  hours  ^ate^  than  calendar  time, 
^i  shipboard  the  log  is  kept  by  calendar  time  in  port  and  by  sea  time  at  i 
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Plate  CLV. 


Log  Book  of  the  Savannah. 
(Drawn  from  the  orifirinal,  deposited  in  the  U.  S.  National  Museum.) 
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As  nothing  is  said  about  getting  up  steam  it  is  assumed  that  the  sails 
only  were  used.  At  4  p.  m.  Sailing  Master  Rogers  states,  '<  with  fresh 
breezes  and  clear  ^  the  "  Hilands  of  Never  Sink  bore  N.  b.  W.  6  leagues 
distant,  from  which  I  take  my  departure."  Thus,  seventy-two  years  ago, 
the  sailing  master  of  the  pioneer  transatlantic  steamship,  with  a  little 
crew  of  daring  seamen,  made  the  first  record  in  a  vessel's  log  book  of 
the  day  and  hour  when  he  last  saw  land  in  New  York  Harbor  as  he 
took  his  departure  for  a  distant  port.  This  event  is  in  the  memory  of 
some  men  who  have  lived  to  know  that  in  the  year  1888  there  left  New 
York  Harbor  for  transatlantic  ports  1,320  steamships,  carrying  147,329 
passengers  and  over  3,500,000  tons  of  freight,  while  there  arrived  at 
the  same  port  480,451  passengers  and  over  3,000,000  tons  of  freight. 

At  11  o'clock  on  the  following  morning,  the  master  records  the  fact 
that  they  '*got  the  steam  up  and  it  came  on  to  blow  fresh;  we  took  the 
wheels  in  on  deck  in  30  minutes."  This  i>eculiar  performance  of  taking 
in  the  wheels  during  a  storm,  through  fear  of  having  them  washed 
away,  or  damaged,  was  unique.  In  the  published  records  of  steam 
navigation  no  allusion  is  made  to  any  other  vessel  with  the  wheels 
similarly  constructed,  either  before  or  since  the  Savannah  went  to  sea. 
The  arrangement  was,  without  doubt,  made  by  the  direction  of  Afoses 
Kogers,  who  in  1808,  while  taking  the  Phoenix  from  Sandy  Hook  to 
Cape  May  (en  route  from  New  York  to  Philadelphia),  was  compelled 
to  run  that  steamboat  through  Barnegat  Inlet  into  the  bay  and  up  on 
the  beach,  in  order  that  the  wheels,  which  had  been  damaged  by  a 
storm,  could  be  repaired. 

By  examining  the  log  book  of  the  Savannah  it  will  be  noticed  steam 
was  seldom  used  except  in  calm  weather,  or  when  it  was  desired  to 
show  the  power  of  the  engine  of  the  vessel. 

On  the  3d  of  April,  the  weather  being  calm  and  pleasant,  the  log 
states  at  3  p.  m.,  ^^  stowed  the  wheels  and  started  the  wheels,  ySr/d  all 
sail." 

But  the  run  under  steam  was  of  short  duration,  as  the  fore  and  aft 
sails  were  unfurled  at  5  o'clock  the  next  morning,  and  the  crew  at  ^^  8 
a.  m.  folded  up  the  wheels  and  stowed  the  wheels."  During  the  whole 
voyage,  from  New  York  to  Savannah,  we  find  that  the  engine  was 
running: 

Hours. 

March  29 ^ 

From  April  2,  3  p.  in.,  to  April  3,  8  a.  m 17 

From  April  3,  6  p.  m.,  to  April  4,  8  a.  m 14 

From  April  5,  10  p.  m.,  to  April  0,  4  a.  m 10 

llli 
The  vessel  came  to  anchor  at  4  a.  m.  April  6,  eight  days  fifteen  hours 
(207  hours),  from  Sandy  Uook  Light. 
The  Savannah  <' Georgian"  of  Wednesday,  April  7, 1819,  states: 

The  elegant  steamship  Savannah  arrived  here  about  5  o'clock  yesterday  eveninj;. 
The  baak  of  the  river  was  liued  by  a  large  coocourse  of  citizeDs,  who  saluted  her 
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with  shouts  dariufr  her  progress  before  the  city.  She  was  also  saluted  by  a  discharge 
from  the  revenue-cutter  Dallas.  Her  appearance  inspires  instant  confidence  in  bet 
security.  It  is  evident  that  her  wbeeLs  can  be  unshipped  in  a  few  niinutea,  so  as  tv 
place  her  precisely  in  the  condition  of  any  other  vessel  in  case  of  a  storm  and  roagh 
sea.  Our  city  will  be  indebted  to  the  euterprise  of  her  owners  for  the  honor  of  first 
crossing  the  Atlantic  Ocean  in  a  vessel  propelled  by  steam. 

II.—In  thk  harbor  op  Savannah  ani>  a  round  trip  to  Charz.rston. 

After  the  vessel  was  tied  to  the  wharf  at  Savaanah,  April  6,  nothing 
important  seems  to  have  transpired  on  board,  '^  all  hands  being  em 
ployed  in  ship's  duty,''  until  Wednesday,  the  14th,  when  the  wheels 
were  put  on,  and  <^  at  10  a.  m.  got  the  steam  up  and  started  from  Sa^ 
vannah  for  Charleston ;  at  1  p.  m.,  blowing  fresh,  come  to  anchor  off 
Tybee  Light."  There  the  vessel  remained  until  7  o'clock  next  momiog* 
when  she  weighed  anchor,  <'  got  steam  on,"  and  came  to  anchor  at  8  p.  lu. 
four  leagues  from  Charleston  Ligh  t,  and  ^<  let  the  steam  off."  At  6  o'clock 
next  morning,  after  the  pilot  came  aboard,  they  <'  got  steam  on,"  and 
'^at  11  a.  m.  hold  to  the  wharf  at  Charleston  and  made  fasL"  This 
trip  was  made  with  the  hope  that  the  President  of  the  United  States, 
who  was  visiting  Charleston,  might  be  persuaded  to  proceed  to  Savan- 
nah with  the  ship  on  the  return  trip.  Here  the  vessel  remained  autil 
the  30th,  when,  at  10  a.  m.,  she  got  under  way,  with  steam,  arriving  at 
the  wharf  at  Savannah,  1  o'clock  the  next  afternoon,  twenty' -seven  hoim 
out. 

With  the  exception  of  <'  taking  in  cole  "  on  May  7  and  8,  nothing 
important  seems  to  have  occurred  while  in  port  until  Tuesday,  tbe 
11th,  when  '^President  of  the  United  States,  James  Munroe  and  suit, 
came  on  board  of  the  ship  at  8  a.  m.  to  go  to  Tybee  light-house ;  at  8 
a.  m.  got  the  steam  up  and  started  with  the  steam  ;  at  half  past  10  a. 
m.  anchored  at  Tybee;  at  11  a.  m.  got  under  way  with  steam  for  town 
again  at  8  a.  m.,  held  to  the  wharf  and  made  fast." 

This  must  have  been  a  gala  day  for  Captain  Rogers  and  bis  crew, 
since  the  pleasure  of  the  occasion  was  heightened  by  propitious  weath- 
er, the  faithful  chronicler  recording  in  the  log  book  that  the  day  beg^n 
with  ^'  light  breezes  at  N.  W.  and  clear."  President  Monroe  was  at 
that  time  making  a  tour  of  the  Atlantic  States,  inspecting  arseuali^, 
fortifications,  and  public  works.  A  writer  describing  this  tour  states: 
^'  In  every  point  of  view  the  journey  was  auspicious.  Party  lines  seemed 
about  to  disappear  and  the  country  to  return  to  its  long  imst  state  of 
union.  The  President  was  not  backward  in  his  assurance  of  strong 
desire  on  his  part  that  such  should  be  the  case." 

That  his  wishes  were  gratified*  in  this  respect  may  be  inferred  from 
the  fact  that  in  1820  his  reelection  was  practically  unanimous,  as  be  re- 
ceived 231  out  of  the  232  electoral  votes  cast.  His  famous  message  of 
December  2,  1823,  in  which  he  advocated  the  policy  of  not  interfering 
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with  the  powers  of  the  Old  Worhl,  nor  permitting  the  Old  World  to 
interfere  with  the  New,  was  the  foundation  of  what  has  gone  into  his- 
tory as  the  ^^  Monroe  Doctrine.''  To  a  statesman  of  such  broad  views, 
the  establishment  of  a  Transatlantic  steamship  line  between  Savannah 
and  Liverpool,  by  an  American  company,  was  indeed  an  important  mat- 
ter, and  the  success  of  the  trial  trip  to  Tybee  Light  and  return  must  to 
him  have  been  gratifying  in  the  extreme. 

The  President  was  greatly  pleased  with  the  machinery  of  the  Savan- 
nahj  and  expressed  the  desire  that  when  the  vessel  returned  from  foreign 
ports  she  be  brought  to  Washington  for  the  inspection  of  Government 
officials  and  Congressmen,  with  a  view  to  her  purchase  for  coasting 
service  off  the  coast  of  Florida,  where  Cuban  pirates  were  giving  great 
annoyance  to  American  shipping. 

The  President  seems  to  have  had  a  namesake  on  board,  for  the  next 
day  while  the  crew  was  taking  in  wood,  the  "log"  tells  us  that 
"  Daniel  Clay  pit  cut  his  left  thumb  off,  the  doctor  done  it  up,  and  then 
bled  James  Monroe; "  as  the  sailing  master  spelled  the  President's 
name  Munroe,  it  was  probably  not  a  relative  of  his  excellency  who  was 
bled. 

On  Saturday,  May  15,  we  find  that  "  a  heavy  thunder  squall  rose 
from  the  N.W.  and  broke  the  Savannah  and  two  other  ships  adrift: 
Broke  the  paddles  adrift  and  beat  the  arms." 

After  cutting  one  man's  thumb  off;  bleeding  another,  and  bending 
the  ship's  arms,  by  a  storm,  it  was  to  be  hoped  that  no  further  record 
of  accidents  would  bo  found  in  the  "  log  "  while  in  port.  But,  alas, 
such  was  not  the  case.  On  Thursday,  May  20,  wo  find,  "  about  2  a. 
m.,  John  Weston,  coming  on  board  from  the  shore,  fell  off  the  plank 
and  was  drowned;  at  10a.  m.  caught  John  Weston  with  a  boat  hook 
and  jary  was  held  over  him;  braught  in  axcerdental  deth ;  took  him  on 
board  and  put  him  in  a  coffin." 

Thus  the  first  seaman  of  a  Transatlantic  steamer  that  was  drowne<l 
lost  his  life  by  falling  from  a  plank  while  the  vessel  was  in  port. 

This  accident  caused  a  delay  in  the  date  of  sailing,  for  the  <*Oeorgian" 
of  Wednesday,  May  19, 1819,  states :  "  We  are  requested  to  state  that 
the  steamship  Savannah^  Captain  Rogers,  will,  without  fail,  proceed 
direct  to  Liverpool  to-morrow,  20th  iust.  Passengers,  if  any  offer,  can  be 
well  accommodated."  Notwithstanding  this  notice  the  vessel  remained 
in  port  during  unlucky  Friday,  "  all  hands  employed  in  ship's  duty." 

III.— Voyage  from  Savannah  to  Liverpool. 

Under  date  Saturday,  May  22,  1819,  Sailing  Master  Rogers  writes, 
at  ^^  7  a.  m.  got  steam  up,  winded  ship,  and  hove  up  the  anchor,  and  at 
9  a.  m.  started  with  the  steam  from  Savannah."  Feeling  satisfied  with 
what  the  ship  had  accomplished  during  a  nine  days'  voyage  along  the 
shore,  Capt.  Moses  Rogers  was  willing  to  risk  his  own  fortunes  and  the 
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interests  of  bis  employers  in  making  the  crucial  test  of  thevesseM 
ability  to  cross  the  ocean.  And  after  remaining  at  Tybee  light  k 
several  hours,  the  log  book  states :  "At  5  a.  m.  (Monday,  May  24y,  pt 
under  way  of  Tybee  light,  and  put  to  sea  with  steam  and  sails.  At  *J 
a.  m.  left  the  pilot.     At  8  a.m.  took  off  the  wheels  in  20  mtitute^." 

Captain  Rogers's  care  of  the  wheels  may  be  explained  from  his  desir? 
that  the  vessel  should  reach  Liverpool  without  damage  to  them  or  tb? 
machinery,  which  had  been  constructed  under  his  sui>ervision. 

The  following  is  an  extract  from  the  **  Georgian,''  Thursday^  June  i'4. 
1819 : 

Captain  LivingHtoti,  of  the  schooner  Contrtieij  who  arrived  sd  Newbnryport  on  t.^ 
5th  instant,  sighted  on  the  'iUth  of  May,  latitude  27.30,  loagitade  70,  a  vesnel  alu  > 
to  eastward,  from  which  he  saw  volames  of  smoke  issninf^.  Judginfr  it  to  be  a  a*^ 
sel  on  fire,  stood  for  her  in  order  to  afford  relief;  ''but"  (observes  Captain  Liv.i: 
ston)  "found  she  went  faster  with  fire  and  smoke  than  we  posKibly  could  witL.t 
sail  set."  It  was  then  discovered  that  what  we  supposed  a  ye^ssel  on  lire  wa»t  n«>': 
ing  less  than  a  bt<eamboat  crossing  the  western  ocean,  laying  her  course,  as  we  JhiL- 
for  Europe  ;  a  proud  monument  of  Yankee  skill  and  enterprise.     Success  to  ber. 

The  log  book  of  the  P/tifo  contains  the  following  passage : 

June  2, 1819.  Clear  weather,  smooth  sea,  latitude  42  degrees,  lougitude  50  «legree%* 
Spoke  and  passed  the  elegant  steamship  H  dayn  out  from  Savannah  to  Petersbur*:.  :• 
way  of  Liverpool.  She  passed  us  at  the  rate  of  9  or  10  knots,  and  the  captain  . 
formed  us  she  worked  remarkably  well,  and  the  greatest  compliment  we  c^*  >. 
bestow  was  to  give  her  three  cheers,  as  the  happiest  effort  of  mechanical  genius  tL^ 
ever  appeared  on  the  western  ocean. 

June  17th,  at  noon,  the  Savannah  was  overhauled  and  boarded  on 
the  coast  of  Ireland  by  the  king's  cutter,  Kite,  whose  crew,  seeing  M^ 
smoke  rising  from  the  stack  of  the  Savannah,  thought  the  veissel  w^- 
afire.  The  London  ^'  Times"  of  June  30, 1819,  alluding  to  this  eveL*. 
says : 

The  Savannah f  a  steam  vessel  recently  arrived  at  Liverpool  from  America — the  ti-^' 
vessel  of  the  kind  which  ever  crossed  the  Atlantic— was  chased  the  whole  day  ntt  t*- 
coast  of  Ireland  by  the  ITtte,  revenue  cruiser,  on  the  Cork  station,  which  mistook  br 
for  a  ship  on  fire. 

Under  date  June  18  we  find  the  melancholy  announcement,  at  - 
p.  m.  Cork  bore  west  b.  S.  5  leagues  distant."  At  '^2  a.  m.  calm ;  i 
cole  to  git  up  steam."  This  must  have  been  a  great  disappointaient : 
Captain  Rogers,  who  doubtless  wished  to  run  up  the  English  Chanr<r 
under  steam.  Under  the  circumstances,  however,  we  find  that  ^'v^w- 
all  sails  set  to  the  best  advantage,"  at  2  p.  m.  (Sunday,  June  20,  isr« 
the  Savannah  '*  hove  too  off  the  bar  for  the  tide  to  rise."  At  '*5  p.  s 
shiped  the  wheels,  firld  the  sails,  and  running  to  the  river  Mercer  at  < 
p.  m.,  came  to  anchor  off  Liverpool  w^ith  the  small  bower  anchor: 
twenty-nine  days  eleven  hours  from  Savannah,  during  which  time  t. 
vessel  had  run  under  steam  eighty  hours. 

''About  60  miles  due  south  from  the  southern  point  of  the  Grand  Baukof  N^- 
foundland. 
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The  following  table  shows  the  number  of  hours  the  engines  were  at 
work  during  the  voyage  from  Savannah  to  Liverpool. 


Got  steam  np. 
May  30,8a.  m 

Shat  steam  off. 
May  30, 6  p.  m 

Hours. 
10 

Junel,  8  a.  u 

June  6, 8  a.  m 

18 

June  6, 12  p.  m 

Juno 0,12m  ........ 

10 

June  9, 8  a.  in 

June  11, 10a.  m 

Jane  16, 8  p.  m 

4 

June  11, 12  p.  m 

June  17, 2p.ro 

14 
18 

80 

Marwade^s  ^*  English  Commercial  Report,''  June  22, 1819,  thus  records 
the  arrival  of  the  Savannah  at  Liverpool : 

Among  the  arrivals  yesterday  at  this  port  we  were  particalarly  gratified  and  aston- 
ished by  the  Dovel  sight  of  a  tine  steamship  which  came  around  at  7:;K)  p.  m.  without 
the  assistance  of  a  single  sheet,  in  a  style  which  displayed  the  power  and  advantage 
of  the  application  of  steam  to  vessels  of  the  largest  size,  beiug  350  tons  burden.  She 
is  called  the  Savannah^  Captain  Rogers,  and  sailed  from  Savannah  (Georgia,  United 
States),  the  26th  of  May  and  arrived  in  ihe  channel  five  days  since.  During  her 
passage  she  worked  the  engine  18  days.  Her  model  is  beautiful  and  the  accommoda- 
tions for  p;issengers  elegant  and  complete.  She  is  the  first  ship  on  this  constrnctiou 
that  has  undertaken  a  voyage  across  the  Atlantic. 

The  following  is  a  communication  from  the  American  minister  at  Lon- 
don to  Hon.  John  Quincj  Adams,  the  Secretary  of  State : 

lOfficial  dispatch  No.  76.    From  the  TJ.  S.  Minister  Richard  Rash  to  the  Department  of  SUte.  J 

L0XD6N,  Jal^3,  1819. 

Sir:  On  the  20th  of  last  month  arrived  at  Liverpool  from  the  United  States  the 
steamer  Savannah^  Captain  Rogers,  beiug  the  first  ves<iel  of  this  description  that  has 
ever  crossed  the  seas,  and  having  excited  equal  admiration  and  astonishment  as  she 
entered  the  port  under  the  power  of  her  steam. 

She  is  a  fine  ship,  of  3*^0  tons  burden,  and  exhibits  in  her  construction  no  loss  than 
Hhe  has  done  in  her  navigation  across  the  Atlantic,  a  signal  triumph  of  American 
enterprise  and  skill  upon  the  ocean. 

Lloyd's  List  reports  the  arrival  of  the  Savannah  at  Liverpool  on  the 
20th  of  June,  1819,  bound  to  St.  Petersburg;  and  in  "Gore's  Annals 
of  Livenwol"  this  American  steamer's  arrival  is  recorded  among  '•re- 
markable events." 

Nile's  New  York  Register,  Aagnst  21,  contains  this  paragraph : 

The  steamship  Savannah^  Capt.  Moses  Rogers,  the  first  that  ever  crossed  the  Atlan- 
tic, arrive4l  at  Liverpool  in  25  days  from  Savannah,  ail  well,  to  the  great  astonishment 
of  the  people  at  that  place.     She  worked  her  engine  IB  days. 

A  correspondent  of  the  Charlotte  City  "Gazette"  writes  from  Norfolk, 
August  10, 1819 : 

I  have  received  no  shipping  list  by  this  arrival,  but  an  article  of  great  importance 
in  the  steam  world  (if  I  may  use  the  expression)  is  contained  in  the  Cork  paper  of 
the  19th  of  June.    It  is  no  less  than  the  arrival  at  Kiusale,  in  21  days,  of  the  steam- 
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ship  Satannahy  from  Savannah,  laden  with  cotton  and  paaseogers.  She  put  iofsf 
supplies,  would  remain  fur  a  day  or  two.  and  then  proceed  for  Liverpool.  Previoa 
to  her  putting  in  she  was  chased  by  a  cutter  under  the  impreasiou  that  she  wua 
ship  on  fire.    No  further  particulars  are  stated. 

IV.~lN  THK  PORT  OP  LIVERPOOL. 

Daring  the  twenty-five  days  that  the  Savannah  remained  in  the  pon 
of  Liverpool,  she  was  visited  by  officers  of  the  navy  and  army  and  niaaj 
persons  of  rank  and  inflaence.  The  crew  was  engaged  in  scraping  and 
painting  the  vessel;  '^all  hands  employed  in  sundry  jobs  of  shipV 
duty"  being  the  usual  daily  entry  in  the  log  book.  On  the  16th  ot 
July  a  supply  of  coal  was  put  aboard,  and  on  Sunday,  the  ISth^  the  engi 
neer  ^^  got  steam  up  and  started  the  wheels.'^  On  Monday,  the  19tb. 
Captain  Rogers  appears  to  have  had  some  difficulty  in  getting  his  ckw 
on  board  the  ship,  having  to  send  an  officer  ashore  after  <'  James  Brott 
and  John  Smith  to  get  them  on  board;  they  would  not  come;  tbr 
watchman  put  them  in  the  boat;  John  Smith  tried  to  knock  Mr.  Blaek 
man  overboard,"  and  was  finally  put  in  irons.  On  July  21  the  Savannah 
weighed  anchor  and  dropped  down  the  Mersey,  bound  for  St.  Peters- 
burg. 

v.— Liverpool  to  St.  Petersburg. 

On  the  23d  of  July  the  vessel  got  under  way  with  a  fall  head  of 
steam  ;  she  appears  to  have  had  a  pleasant  passage,  arriving  at  Ebi 
nore  on  the  9th  of  August.  Here  she  remained  in  quarantine  oniil 
August  14,  when  she  sailed  for  Stockholm,  reaching  that  city  on  the 
22d.  On  the  28th,  six  days  after  her  arrival,  it  is  recorded  in  the  log  that 
at  noon  ^*  His  Royal  Highness  Prince  of  Sweden  and  Norway  visited 
the  ship."  On  the  Ist  of  September  an  excursion  in  the  adjacent  wa 
ters  was  arranged  by  Captain  Rogers  and  Mr.  Hughes,  the  Americao 
minister,  whose  wife  and  many  foreign  ministers  to  the  Swedish  court 
nobles,  and  prominent  citizens  were  included  iu  the  party. 

Seaman  John  Smith  does  not  seem  to  have  profited  by  his  expe- 
rience, in  spending  the  last  two  days  in  irons  that  the  ship  was  in  Liver 
pool  harbor,  for  we  find  that  on  the  3d  of  September  while  at  Stock 
holm  ^'  John  Smith  and  Henry  Wauripe  took  the  ship's  boat  and  went 
ashore  without  liberty  and  got  drunk."  What  punishment  was  meteJ 
to  them  for  this  offense  is  not  stated. 

On  the  5th  of  September  the  Savannah  left  Stockholm,  arriving  at 
Croustadt  on  the  9th  and  at  St.  Petersburg  on  the  13th.  On  three  days, 
September  18,  21,  and  22,  the  Savannah  was  maneuvered  under  steam 
in  the  harbor  of  St.  Petersburg,  having  on  board  many  of  the  roval 
family,  Russian  nobles,  officers,  and  foreign  ministers. 

From  Liverpool  to  St.  Petersburg  stream  was  used  more  continnoQ8l.v 
than  on  any  former  voyage,  as  will  be  seen  in  the  table  below. 
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Got  steam  op. 

July  23, 1  p.  Qi 

July  26, 8  a.  m 

July3l,lla.m 

Aug.  8, 12m 

Aug.  15,12  m 

Shut  Bteam  otL 
-      -     -     '     - 
12D.m    

Hours. 
H 

July  28,12  m 

52 

Aug.]  9a.m   

22 

Aug.  9, 12  p.  m 

Aug.  15, 9  u.  m 

Aug. 20,4  p.m 

Aug.22,8p.m 

Sept.  5, 8  p.  m 

36 

9 

Aug.  18. 12  m 

Aug.  21, 12  m 

52 
32 

Scpi.5, 10a.m 

Sept.  8, 12  ui 

10 

Sept8,12p.m 

Sept 9,9  a.m 

12 

Sopt.9,7  a.  m 

Sept.15,  I0a.m 

2 

Sept.  15, 11  a.  m 

1 

239 

About  ted  days  out  of  thirty-three. 

While  the  ship  lay  at  Stockholm  and  St.  Petersburg,  Captain  BogerB 
was  ia  negotiation,  on  several  occasions,  for  the  sale  of  the  vessel  to 
the  Swedish  and  Russian  governments,  but  as  the  terms  offered  were 
not  satisfactory  to  him,  he  concluded  to  bring  the  Savannah  back  to 
America. 

On  the  27th  and  28th  of  September  the  log  book  records  '<  all  hands 
employed  taking  in  coal  "  for  the  homeward  journey. 

The  ship  sailed  on  the  29th  for  Gronstadt  harbor,  where,  after  ex- 
periencing rough  weather,  during  which  she  lost  a  hawser  and  an 
anchor,  she  finally,  on  the  10th  of  October,  <'  at  9  a.  m.  got  under  way 
with  steam  past  the  gard  ship  laying  off  Gronstadt,  then  took  in  the 
wheels  and  set  sail  (for  Savannah)  in  company  with  about  eighty  sail 
of  shipping." 

VI.— Voyage  from  St.  Petersburg  to  Savannah. 

The  voyage  from  St.  Petersburg  to  Savannah  seems  to  have  been 
unmarked  by  any  incident  of  importance.  October  17  the  vessel  touched 
at  Copenhagen  and  the  ^'captain  went  on  shore  and  cleared  the  ship." 
On  the  22d  the  record  shows  that  the  vessel  "^  took  a  pilot  on  board, 
who  took  the  shfp  into  anchor  in  the  harbor  of  Arendale  on  the  coast  of 
Norway." 

The  homeward  passage  was  a  stormy  one ;  heavy  winds,  rough  sea, 
gales  and  storms  being  almost  daily  noted  in  the  log. 

The  engines  were  not  used  during  any  part  of  the  return  trip  until 
the  30th  of  November  (the  fortieth  day  after  leaving  Arendale,  Nor- 
way], when  Captain  Rogers  ^<took  on  a  i>ilot  inside  the  bar,"  and 
<'At  10  a.  m.  anchored  in  the  Savannah  Biver  and  firld  sails  on  the 
flude  tide,  got  under  way  with  steam  and  went  up  aud  anchored  off  the 
towu." 

Thus  the  Savannah  safely  and  triumphantly  returned  to  her  home 
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port,  six  months  and  eight  days  from  the  date  she  bad  sailed  upontb? 
first  traDsatlanticsteaDiship  voyage;  and  thus  by  American  Diercaur> 
enterprise,  mechanical  ingenuity,  and  courageous  seauiauship,  the  tin 
step  was  successfully  completed  in  the  undertaking  which  marked  at 
important  epoch  in  the  world's  progress,  opened  the  way  for  more  inii 
mate  relations  between  distant  countries,  and  inaugurated  the  revo.i 
tion  in  methods  of  ocean  transportation  which  followed  within  ti 
decades. 

The  ship  remained  at  Savannah  until  the  3d  of  December,  when>U 
sailed  for  Washington.  At  8  p.  m.  on  the  14th  of  December  she  arri\f! 
at  the  mouth  of  the  Potomac  River.  The  15th  and  I6th  were  consuu  >■ 
in  coming  up  the  river  under  steam  and  "  at  G  p.  m.  hald  to  the  y^k: 
at  Washington  and  made  fast,^  the  voyage  closing  with  a  \y^ry 
mance  of  Frank  Smith  (possibly  a  relation  of  John's),  who,  thf  1. 
states,  *<  damd  and  swore  at  the  captain  and  struck  him  two  or  ikr 
times,  and  then  Smith  was  put  in  irons." 

LOSS  OF   THE  SAVANNAH. 

The  remainder  of  the  history  of  the  Savannah  can  be  briefly  toM. 

The  great  fire  in  Savannah  in  January,  1820,  brought  pecaniary  t- 

barrassmeut  upon  her  owners,  who,  failing  in  their  efforts  to  sell  i 

.vessel  to  the  Government,  were  compelled  to  dispose  of  her  elsewbw 

Her  engines  were  removed  and  sold  to  the  Allaire  Iron  Works,  of  Nr 

York  City,  for  $1,600,  and  put  to  other  uses. 

In  the  great  Crystal  Palace  exhibition  of  1856,  the  40-iuch  cyliL< 
was  exhibited  as  an  historical  relic  in  connection  with  the  log  book. 

After  the  vessel  wiis  divested  of  her  engines,  she  ran  between  >'- 
York  and  Savannah,  as  a  sailing  packet,  for  several  years,  ander  o 
mand  of  Capt.  Nathan  Iloldredge.     She  ran  ashore  on  Long  Island . 
went  to  pieces  in  J822,  a  few  months  sifter  the  death  of  her  coinmau* 

Thus  the  first  experiment  (for  it  may  be  called  an  experiment,  as* 
Savannah  never  carried  a  single  passenger  or  pound  of  freight  for  i 
while  she  was  a  steamship)  in  transatlantic  s£eam  navigation  endeii 
many  other  experiments  before  and  since,  in  financial  disaster  to : 
original  projectors.  This  failure  postponed,  but  fortunately  did  not . 
vent,  the  final  success  of  the  project. 

In  justice  the  names  of  those  who  furnished  the  means  for  this 
periment,  and  who  suff'ered  financial  loss  because  its  success  ilitl 
lead  to  the  immediate  fulfillment  of  their  hopes,  should  not  be  forgi^r' 

Thirty-seven  years  afterward  (1856)  the  files  of  Congress  show  t 
Mrs.  Taylor,  then  almost  three  score  and  ten  years  old,  filed  a  pet 
in  which  she  states : 

Your  ptititioner  is  tLe  only  surviving  child  of  the  late  William  Scarhoroogb,  • 
▼anuah,  Georgia,  who,  being  an  energetic  and  enterprising  man  of  great  nier:!i 
genius,  caused  to  be  constructed  in  the  years  1 818-^19,  with  his  own  means  ami 
of  every  friend  he  could  enlist  in  the  effort,  the  first  steamer  that  ever  ctom&o- 
Atlantic,  the  Savannah,  of  Savannah,  Georgia,  Capt.  Moses  Rogers,  of  New  L>  l 
Connecticut,  commanding. 
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For  details  of  this  voyage  she  refers  to  the  sworn  statement  of  Capt. 
Stevens  Rogers,  the  sailing-master,  ^^  and  prays  that  they  will  grant  her 
some  pecuniary  acknowledgment,  etc," 

At  New  London,  Connecticut,  May  2,  1856,  Capt  Stevens  Kogers 
Bwore  that  he  is  aged  68  years;  that  he  was  the  sailing-master  of  the 
steamship  Savannah  on  her  trial  trip  to  Liverpool.  Copenhagen,  St 
Petersburg,  etc,  and  that : 

Said  steamship  was  bailt  in  New  York  ia  the  year  1818,  the  builders  being  Fiokett 
&  Crocker.  Sho  was  designed  for  a  Havre  packet,  and  was  pnrchased  by  WiUiam 
Scarborough,  of  Savannah,  and  was  named  at  his  suggestion  The  Savannaht  he  hav- 
ing told  me  that  in  his  opinion  the  ocean  would  be  navigated  by  steam,  and  he  in- 
tended his  own  State  and  city  should  have  the  credit  of  sending  the  first  steamer 
across  the  Atlantic.  Her  castings  were  made  in  New  York,  and  her  boilers  at  Eliza- 
beth town,  New  Jersey,  by  Daniel  Dodge.  She  left  New  York  under  canvas,  and  ar- 
rived at  Savannah  in  the  early  part  of  May,  1819.  President  Monroe  was  then  in 
Charleston,  South  Carolina,  and  Mr.  Scarborough  directed  us  to  go  there  and  give 
the  President  an  invitatiou  to  come  to  Savannah  on  the  steamship.  The  President 
declined,  because  the  people  of  Charleston  did  not  want  him  to  leave  their  State  in 
a  Georgia  conveyance,  but  said  that  he  would  visit  us  at  Savannah.  So  we  returned. 
A  few  days  after  we  got  back  the  President  arrived,  and  came  on  board  the  vessel 
with  his  suite  aud  several  naval  officers  and  citizens.  The  vessel  was  navigated  by 
steam,  and  we  proceeded  down  the  river  on  an  excursion.  The  President  dined  on 
board,  and  expressed  himself  greatly  pleased  with  the  vessel,  and  told  Mr.  Scarbor- 
ough that  when  she  came  back  from  her  trip  across  the  Atlantic  to  bring  the  vessel 
around  to  Washington,  for  he  thought  there  was  no  doubt  the  Government  would 
purchase  her,  and  employ  her  as  a  cruiser  upon  the  coast  of  Cuba. 

We  sailed  from  Savanah  for  Liverpool  on  the  26th  of  May,  1819.  Moses  Rogers, 
my  brother-in-law,  was  master  and  engineer.  1  was  sailing  master  and  Mr.  Blackmau 
was  third  officer.  We  made  the  port  of  Liverpool  in  22  days  after  leaving  Savannah, 
14  of  the  22  under  steam.  The  only  reason  why  the  whole  voyage  was  not  performed 
by  steam  was  the  fear  of  the  fuel  giving  out.  Off  Cape  Clear  the  admiral  at  Cork 
dispatched  a  ship  to  our  relief,  supposing  we  were  on  fire.  At  Liverpool  we  caused 
a  great  deal  of  excitement,  and  suspicion  of  having  some  design  to  release  Napoleon 
Irom  St.  Helena.  From  Liverpool  we  proceed  to  Copenhagen,  and  thence  to  Stock- 
holm. At  both  places  the  Savannah  excited  great  curiosity ;  at  the  latter  place  she 
was  visited  by  the  royal  family,  our  minister,  Mr.  Hughes,  and  Lord  Lynedoch. 

Lord  L.  went  with  us  to  St.  Petersburgh.  On  the  passage  he  desired  us  to  bring 
the  vessel  from  steam  to  canvas.  He  held  his  watch  and  noted  the  time — 15  minutes. 
He  was  so  delighted  that  he  exclaimed,  *'  I  blame  no  man  born  in  the  United  States 
for  being  proud  of  his  country ;  and  were  1  a  young  man  Fd  go  there  myself  The 
Emperor  of  Russia  came  on  boanl  at  Cronstadt,  and  was  much  pleased  with  the  vessel, 
and  presented  Captain  Rogers  with  2  iron  chairs  (one  of  which  is  now  in  the  garden 
of  Mr.  Dunning,  at  Savannah).  Stevens  Rogers  then  states  that  he  has  in  his  posses- 
sion a  gold  snuff-box  presented  to  him  by  Lord  Lynedoch — to  Stevens  Rogers,  sailing- 
master  of  the  steamship  iSaranna/^,  at  St.  Petersburg,  October  10,  1819. 

The  petition  of  Mrs.  Taylor  to  Congress  for  aid  was  not  saccessful. 
Neither  officers  nor  owners  received  any  recognition  of  their  services, 
and  no  attempt  has  ever  been  made  by  the  General  Government  to 
perpetuate  the  memories  nor  to  preserve  the  histoiy  of  the  pioneer  voy- 
ages of  the  Savannah  and  her  courageous  crew. 

After  the  Savannah's  voyages  no  attempt  was  made  by  a  vessel  to 
cross  the  Atlantic  under  steam  for  several  years. 
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Steamboat-owners  confined  themselves  to  voyages  along  the  coast  aod 
to  near  ports  on  adjacent  islands. 

The  matter,  however,  was  frequently  broached  in  the  pabiic  pnnts 
and  many  projects  were  mentioned. 

THE  SECOND  STEAM  VESSEL  TO  GROSS  THE  ATLANTIC. 

In  1827,  8  years  after  the  return  of  the  Savannah  to  America,  a  miL 
pany  composed  of  merchants  from  Amsterdam  and  Botterdam  va.' 
formed  to  inaugurate  steam  navigation  with  the  Dutch  West  lodiei. 
The  steamship  Curacoay^  350  tons,  was  constructed  for  the  company « 
the  Clyde,  and  made  the  initial  trip  successfully,  sailing  from  Antwerp' 
August  12, 1828.  This  voyage  was  repeated  during  the  year,  batti)' 
line  was  not  a  commercial  success. 

THE  THIRD  TRANSATLANTIC  STEAMSHIP. 

The  Royal  Williamy  360  tons,  160  feet  long,  44  feet  beam,  schoonfr 
rigged,  was  built  at  Quebec  in  1831  and  engined  at  Montreal.  Thefi 
lowing  yccir  she  crossed  the  Atlantic  and  arrived  safely  in  Londo!i 
There  she  attracted  the  attention  of  the  agents  of  the  Spanish  Goven 
ment,  who  purchased  her,  changing  her  name  to  Isabella  IL 

She  was  the  first  Spanish  war  vessel. 

Such  was  the  condition  of  affairs  when,  in  1833,  Dr.  Junius  Smitl 
an  American  who  had  resided  for  30  years  in  London,  entered  \^itb  e& 
thusiasm  upon  the  scheme  of  establishing  a  steamship  line  betwee: 
England  and  New  York.  After  much  arduous  labor  the  British  %% 
American  Steam  Navigation  Company  was  capitalized  at  £l,OO0,(K^ 
the  subscription  books  being  opened  in  July,  1836. 

The  stock  was  rapidly  subscribed,  and  a  few  months  later  a  contra 
was  entered  into  for  a  steam  frigate  of  1,700  tons  burthen,  to  have:* 
engines  of  225  horsepower  each,  at  a  cost  of  about  £60,000. 

The  firm  who  was  to  engine  the  vessel,  however,  failed,  and  a  Br? 
contract  was  entered  into  with  Robert  Napier,  of  Glasgow,  which : 
suited  in  the  completion  of  the  2,400  tons  steamship  Brituh  Qum, 
the  spring  of  1839 — a  twelvemonth  later  than  the  first  steams.^ 
ordered  was  expected  to  be  delivered. 

In  the  meantime  the  City  of  Kingstony  the  fourth  steamship  to  en 
the  Atlantic,  had  arrived  in  New  York  from  Cork,  Ireland,  2il  k\^ 
1838 ;  and  the  Great  Western^  a  1,300-ton  steamship,  with  200  bor^ 
power  engine,  designed  by  Brunell,  the  celebrated  engineer,  hadbe^ 
constructed  and  launched  by  the  Great  Western  Railway,  of  Engla: 
at  a  cost  of  about  i&50,000. 

The  British  and  American  Line  being  anxious  to  be  foremost  in  t 
field,  leased  the  Sirius,  a  700- ton  ship,  and  had  her  hastily  overhan 
for  a  transatlantic  trip.    The  SiriiM  sailed  from  Cork  at  10  o'clock 


*  The  B^ime  burtl^eo  i^  tU^  ^ra wniiAr 
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the  morniDg  of  April  4, 1838;  and  the  Great  Western  left  Bristol,  the  i 

same  port  from  which  the  Cabots  sailed  years  before,  at  2  o'clock  in  | 

the  afternoon  of  the  7th  of  the  same  month.  ! 

The  story  of  the  first  steamship  race  across  the  Atlantic  half  a  cen- 
tury ago  is  a  tame  affair  compared  with  the  weekly  trials  of  speed  by 
the  numerous  5,000-ton  **  Ocean  Greyhounds  ^  now  running  weekly  be- 
tween the  two  hemispheres ;  and  upon  which  hundreds  of  tons  of  coal  ^ 
are  burned  to  reduce  the  reconl  by  a  few  minutes.  Nevertheless,  both 
continents  were  electrified  by  the  accounts  of  the  preparations  for  this  j 

trial  of  speed,  and  citizens  of  all  classes  eagerly  watched  the  results. 
On  the  23d  of  April,  1838,  both  vessels  arrived  at  Sandy  Hook,  the 
Sirius  preceding  the  Oreat  Western  by  a  few  hours. 

Commenting  npon  this  event,  the  ^' Athenenm"  pays  this  glowing 
tribute  to  the  American  people: 

The  frenerona  aud  enthusiastic  welcome  with  which  the  officers  of  the  Siriu9  and 
Oreat  Western  were  received  in  New  York  does  honor  to  the  Americans;  every  pos- 
sible testimony  of  respect  and  hearty  good  will  and  good  wishes  were  shown  to  them ; 
not  a  whisper  of  regret  was  hea^xl  at  the  time  that  the  great  enterprise  had  been  at- 
tempted by  British  skill ;  they  were  welcomed  as  brothers  by  men  who  saw  only  in 
this  event  the  revolution  which  had  been  at  once  efiected  in  the  commercial,  and  we 
may  say  in  the  social,  relations  of  the  two  conntries,  an  event  which  will  form  an 
epoch  in  the  history  of  civilization  itself,  which  tends  to  unite  in  the  bonds  of  endnr- 
iog  fellowship  the  greatest  nations  of  the  earth  allied  by  language  common,  by  litera- 
ture, by  interest,  and  by  blood,  and  oflferb  to  both  a  guarantee  a  thousand  times  more 
binding  than  all  the  treaties  that  were  ever  penned  for  the  preservation  of  that  hon- 
orable peace  which  now  gladdens  and  enriches  them.* 

Under  these  happy  auspices  and  within  twenty  years  of  the  pioneer 
voyages  of  the  steamship  Savannah^  the  era  of  transatlantic  steam 
navigation  was  fully  inaugurated. 

^  The  Atheneum,  May  26,  1838. 


ANTHROPOLOGY  AT  THE  PARTS  EXPOSITION  IN  1889. 


By  Thomas  Wimon. 


At  the  ExpositioD  of  1867  in  Paris  there  was  little  or  no  attempt  to 
represent  the  science  of  anthropology.  At  the  Exposition  of  1878, 
however,  an  effort  was  made.  M.  Gabriel  de  Mortillet  was  director  and 
the  preparation  of  the  display  was  given  into  his  charge.  A  modest 
building  was  erected  in  the  garden  of  the  Trocadero  Palace  which  was 
called  the  bnilding  of  anthropology.  The  minister  of  commerce  and 
igriculture  took  up  the  matter  and  lent  his  aid  and  confidence,  and  a 
creditable  display  was  made.  It  was  small,  but  quite  complete  and 
nade  a  fair  presentation  of  prehistoric  anthropology.  The  societies 
md  amateur  collectors  throughout  France  responded  nobly  to  his  ap- 
peal. I  remember  the  elegant  display  made  by  Mr.  Seidler,  of  the  city 
f  Nantes,  who  transferred  his  entire  Scandinavian  collection  to  Paris 
[>r  use  in  this  exiK>8ition. 

Bat  it  was  reserved  for  the  Exposition  Universelle  of  1889  to  make 
Lie  grand  display  in  regard  to  anthropology  and  its  kindred  sciences. 
*hree  exhibits  were  made.  They  were  not  the  same,  and  one  tended 
irgely  t<}  supplement  the  other,  making  them,  when  taken  in  connec- 
on,  a  most  elaborate,  wonderful,  and  complete  display. 
The  most  extensive  of  the  three  was  that  under  the  direction  of  the 
jnister  of  agriculture  and  commerce,  and  which  formed  section  1  of 
e  PHistoire  Retrospectif  du  Travail.  This  had  Drs.  Topinard,  Hamy, 
id  M.  Cartailhac  for  its  directors  and  managers.  The  adjoining  dis- 
ay  was  under  the  supervision  of  the  minister  of  public  instruction, 
d  it  bad  for  its  director  the  Soci6t6  d' Anthropologic  of  Paris.  The 
ird  was  section  5  of  the  exposition  Retrospective  da  Travail,  consisting 
\ely  of  prehistoric  weapons,  and  was  associated  with  the  exhibit  of 
ns  in  tbe  building  of  the  department  of  war  on  the  Champ  de  Mars. 
The  I^reuch  people  or  Government  in  all  former  expositions  had  made 
principal  feature  of  the  display  called  The  History  of  Retrospective 
bor  (PJaistoire  Retrospectif  du  Travail).  The  Exposition  of  1889  was 
;  to  be  au  exception.  The  grand  commission  superior  of  organiza- 
I  bad  Jules  Simon,  senateur,  a  member  of  the  academy,  for  itspresi- 
it,  aud  twenty-five  members  which  divided  the  display  into  five  sec- 
ts.     (l)Authropology and  Ethnography;    (2)  Liberal  Arts;  (3)  Art 
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and  Trade;  (4)  TraiiRportation,  and,  (5)  Military  Art.  It  was  assigned 
tho  principal  nave  of  the  great  building  devoted  to  liberal  art,  or  to  that 
half  of  it  north  of  the  rotunda  and  towards  the  Seine. 

Section  I. — Anthropological  Display. 

It  is  only  with  the  first  section  that  I  have  to  deal  at  present- 
the  anthropologic  sciences  and  ethnography.  This  was  placed  in  tbr 
hands  of  a  committee  and  again  divided  into  three  portions.  Dr.  Tuj^ 
inard  had  the  principal  direction  of  that  portion  relating  to  general  an 
thropology  with  Dr.  Magitot  in  charge  of  a  subsection  of  criminal  ao 
thropology.  M.  Cartailhac  to  archseology  and  prehistoric  anthrofioi 
ogy.  M.  Ilamy  to  ethnography.  This  division  was  one  of  theory  ai.l 
science  more  than  of  practice,  for  the  objects  themselves  were  not  tb{l^ 
divided,  and  these  gentlemen  acted  more  as  a  committee  tlian  8e\i^ 
rately. 

The  following  was  the  classification  for  the  division  of  antbropol(^. 
archaeology,  and  ethnography. 

I. —Anthropology,  Undkr  Direction  of  Dr.  Topinard. 

Pieces  and  specimens  of  comparative  anatomy  and  embr jogeny  rtU 
tivetoman;  casts  of  the  brain;  skullsand  skeletons^and  in  their  defan* 
casts;  prehistoric  skulls,  trepanned  skulls,  and  prehistoric  patholop 
specimens;  casts  of  busts  and  typic  masks  of  the  living;  instrument 
for  physical  and  physiological  observations;  instruments  of  crav 
ometry  and  anthropometry ;  charts  showing  the  division  and  chamc:- 
of  races;  photographs  of  skulls  and  of  ethnic  types;  composite  y\ 
tography. 

IL— Prehistoric  Arch.kology,  Under  Direction  of  M.  Emile  Cartailhac  * 

Toulouse.  I 

Material  for  work  and  specimens  representing  the  different  pba8e>  4^ 
the  fabrication  of  primitive  instruments;  chipping,  polishing,  perf^nl 
tion,etc.^  of  objects  of  stone;  work  on  bone  and  on  the  horn  of  rca 
nants ;  pieces  which  bear  relation  to  the  practice  of  art,  of  design.  4 
drawing,  etc.;  primitive  pottery;  views  and  plans  or  models  of  bi 
itations,  funeral  monuments,  antiques,  etc.;  casting  or  hammeriD;.! 
metal,  bronze,  copper,  iron  ;  specimens  of  molds  and  objects  of  meii 
cast  or  hammered ;  caches  of  the  fondeur ;  origin  of  glass,  enaiA 
etc.;  terms  of  comparison  borrowed   from    savage  popnlations — d 
making,  fabrication  of  objects  of  stone,  of  wood,  of  bone,  of  pottt:r| 
comparative  metallurgy. 

III.— Ethnography  and  Classic  Arch.eology,  Under  Direction  of  Dr.  F  « 

Dr.  Hamy  was  assisted  by  several  oriental  travelers  and  schu  i 
MM.  Maspero,  Yillefosse,  Perrot,  Solomon  Beinach,  au4  others, 
divisions  were  as  follows ; 
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Objects  relative  to  the  history  of  work  in  antiquity :  Egypt,  Assyria, 
Phenicia,  Greece,  the  Roman  Empire,  and  particularly  Gaul,  the  ex- 
treme Orient,  and  the  New  World ;  models,  plans,  etc.,  and  character- 
istic constructions;  sculptures  and  x)aintings  (originals  and  copies), 
reproducing  the  manual  art;  scientific  apparatus  and  material  for 
industrial  art  to  the  reign  of  Charlemagne;  specimens  representing 
the  different  phases  of  fabrication  and  collections  of  characteristic 
products. 

I.   GENERAL  ANTHROPOLOGY. 

The  display  of  anthropology  in  generaU  was  marvelous.  A  r6sum6 
of  it  shows  that  there  were  115  busts  or  entire  figures  of  races;  77 
pieces  or  casts  of  brains ;  15  of  the  hand ;  234  human  skulls  or  their 
casts,  of  which  48  were  prehistoric  or  very  ancient;  a  considerable 
number  of  paintings,  charts,  etc.,  these  being  all  furnished  by  71  per- 
sons, of  which  24  came  from  foreign  countries,  among  which  are  named 
Great  Britain,  the  United  States  of  America,  Brazil,  Germany,  Aus- 
tria, Norway,  Denmark,  Belgium,  Switzerland,  and  Italy. 

On  entering  the  building  of  Liberal  Arts  from  the  side  facing 
the  Seine  the  first  object  which  struck  the  eye  in  the  section  of  the 
Histoire  Betrospectif  du  Travail  was  a  gigantic  gilt  statue  of  the  Jap- 
anese Buddha — one  of  the  grandest  and  largest  known.  It  came  from 
the  city  of  Kara,  which  was  in  the  eighth  century  the  capital  of  Japan, 
and  one  of  the  great  centers  of  the  Buddhist  religion. 

**  Derrifere  leGrand  Buddha"  was  the  place  of  rendezvous  for  all  anthro- 
pologists during  the  Exposition.  This  was  the  entrance  to  the  pavilion 
of  anthropological  science.    To  the  right  of  the  Grand  Buddha  were 
the  three  skeletons,  in  their  original  soil,  found  by  Dr.  Bivi^re  in  the 
Grotte  of  Mentone,  near  Nice,  with  whom  I  had  formed  an  interesting 
acquaintance  during  my  residence  as  consul  at  that  point.    The  earth 
was  cut  around  the  sides  and  at  the  bottom  so  as  to  lift  them  without 
disturbance  and  then  placed  on  blocks,  and  thus  transported  to  Paris  and 
are  now  here  displayed.  The  larger  and  most  important  of  these  skele- 
tons is  that  at  the  Jardin  des  Plantes,  Paris.    None  of  these  have  ever 
been  disturbed  or  taken  out  of  their  native  soil  as  found  in  the  caves. 
To  the  left  were  casts  of  the  two  Bushmen,  who  had  been  presented 
to  the  Soci6t6  d'Anthropologie  in  October  of  1886,  in  my  presence.  One 
of  the  uien  was  afterwards  cast  in  full  life.    He  died  one  month  after 
the  casts  were  taken. 

On  the  outside  of  the  pavilion,  to  the  right  and  left,  respectively,  of 
the  Grrand  Buddha,  were  the  two  cases  containing  the  objects  from  the 
United  States  transported  to  Paris  by  me.  When  the  various  con- 
gresses were  in  session  during  the  Exposition  and  the  members  visited 
the  anthropological  section  of  the  Exposition  each  exponent  was  ex- 
pected to  be  at  his  respective  place  to  show  his  objects,  to  make  such 
3xp1anation8  as  might  be  needed,  and  answer  such  questions  as  might 
>e  pat.     I  spent  the  principal  or  a  large  part  of  the  time  during  the 
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weeks  of  the  meeting  of  the  Congress  of  Prehistoric  Anthroix)logT 
engaged  in  this  and  similar  duties. 

Entering  the  pavilion  we  come  at  once  to  the  subject  of  autfaropol 
ogy  and  the  anthropological  sciences.  Dr.  Topinard  attended  on  even 
other  day,  at  10  o'clock  in  the  morning,  to  give  instructions  and  answer 
questions.  The  public  were  invited  to  be  present  at  the  conferenees, 
and  they  were  attractive  and  interesting  as  well  as  instructive. 

In  the  entrance  to  this  pavilion  was  the  exhibit  of  Mr.  Carl  Lam- 
holtz,  the  Korwegian  traveler  and  anthropological  investigator  in  Aa^ 
tralia  and  among  the  Australians.  His  display  consisted  of  Indiao 
relics  from  the  mounds  of  Ohio  and  Minnesota. 

Possibly  no  better  understanding  could  be  given  of  the  science  of 
anthropology,  as  it  is  taught  in  France,  than  by  a  description  of  tbc 
charts  and  tables  displayed  by  Dr.  Topinard  and  used  by  him  before 
the  £cole  d'Anthropologie.    The  following  were  displayed : 

(1)  Place  of  anthro[K)logy  in  science. 

(2)  Place  of  man  in  the  classification  of  mammals. 

(3)  Genealogical  tree  of  the  animals  up  to  man,  according  to  Lamarck. 

(4)  The  distance  of  man  from  the  anthropoides  as  determined  by  thv 
weight  of  the  brain  and  capacity  of  the  skull. 

(5)  Composite  sterographic  representation  of  diJSerent  races. 

(6)  An  example  of  the  variation  of  character  in  a  single  human  gronp. 
taken  from  measurements  of  the  cephalic  index  of  1,000  Parisians. 

(7)  The  average  weight  of  brain  of  man  in  his  ordinary  condition  bat 
at  dififerent  periods  of  his  life. 

(8)  The  same,  divided  the  same  way,  of  men  in  peculiarly  good  coo 
dition,  as  of  professional  men,  those  of  leisure,  etc.  The  excess  over 
the  former  is  10  per  cent. 

(9)  The  same  of  woman.  The  difference  against  woman  when  coid- 
pared  with  the  ordinary  man  is  4  per  cent. 

(10)  The  curved  lines  representing  the  average  variation  of  the  weight 
of  the  brain  in  man  from  15  years  of  age  until  his  death.  Average 
taken  from  1,551  cases. 

(11)  Classification  of  the  cephalic  index  by  units  and  also  by  5  nnit& 
according  to  the  quinary  nomenclature. 

A  series  of  anthropologic  charts,  sixteen  in  number,  forming  a  sin<:te 
work,  relative  to  the  color  of  eyes  and  hair  of  persons  in  France,  aoti 
giving  full  statistics. 

There  were  the  same  kind  of  charts  prepared  by  other  persons.  Drs. 
Collineau,  Bertholon,  and  Lelarge,  gave  the  division  and  cla«sifii<i 
tion  for  France,  Tunis,  and  Corsica,  showing  the  index  cephalie,  tbr 
nasal  index,  the  height  according  to  departments  and  given  localities 
All  these  showed  the  extremes  as  well  as  the  average  of  each  cbarar* 
teristic. 

There  was  a  chart  of  the  same  kind,  showing  the  divisions  of  tl^ 
Berber  race  in  Tunis. 
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There  were  similar  charts  and  statistics  relating  to  Germany,  by  Dr. 
Schaaffliausen,  of  the  University  of  Bonn;  of  A.  B.  Meyer,  of  Dresden. 
Prof.  Virchow  presented  his  great  chart  on  the  color  of  the  eyes,  hair, 
and  skin  of  2,000,000  of  school  children  in  Germany,  taken  during  the 
year  1875,  showing  the  percentage  of  blonds,  of  brunettes,  of  brown 
eyes  to  blue  eyes,  of  brown  hair  to  blond  hair,  and  of  gray  eyes  to  light 
eyes. 

There  were  also  anthropologic  charts  from  the  British  Islands,  show- 
ing practically  the  same  classifications,  prepared  by  Dr.  John  Beddoe,  of 
Bristol,  England. 
The  same  for  Norway,  by  C.  Arbo ;  of  Switzerland,  by  Dr.  Kollman. 
Also  ethnographic  charts  of  Cancasns,  by  Monsieur  Emil  Ghantre ;  of 
south  oriental  Europe  and  of  Dobrusha,  by  M.  A.  Bosny ;  of  Asia,  by  M. 
Deniker,  librarian  at  the  Museum  of  Natural  History,  Paris,  together 
with  his  proposed  classifications  of  the  human  race  based  on  their 
affinities  and  anthropologic  characters.  He  groups  the  people  of  Asia 
into  twenty-six  grand  divisions,  and  these  again,  according  to  locality, 
into  two  hundred  peoples  or  tribes. 

The  two  systems  of  representation  were  shown,  that  of  Drs.  Topinard 
and  Beddoe,  and  the  other  that  of  Professor  Virchow.  The  first  was 
represented  by  the  charts  of  Beddoe,  Bertillon,  Gollineau,  Arno,  Arbo, 
and  the  other  by  the  charts  of  Virchow  and  Kollman.  In  the  first,  adults 
only  were  reported ;  in  the  second,  children. 

The  prehistoric  skulls  or  their  easts  on  exhibition  numbered  forty- 
eight.  Among  these  were  all  the  principal  ones,  or  their  duplicates, 
Neanderthal,  Olmo,  Ganstadt,  Brux,  Mentone,  Solutre,  Gro-Magnon, 
Langerie  Basse,  Spy,  etc. 

Those  from  Spy  were  taken  from  their  pedestals  and  exhibited  by 
tbeir  discoverers  before  the  congress  of  anthropology,  and  the  necessary 
descriptions  were  given. 

Monsieur  Tramont  exhibited  a  series  of  comparative  anatomy  of  verte- 
brate animals,  consisting  of  thirteen  skeletons.    They  were  arranged  to 
show  the  relationship  between  man  and  these  animals,  and,  beginning 
with  the  higher  and  going  downward,  they  were,  a  man,  a  chimpanzee, 
»n  oarang,  a  monkey  of  the  ancient  continent,  one  of  the  new  conti- 
nent, a  ]iraure,abat,  a  lion,  a  kangaroo,  a  reptile,  and  two  fish.    Along 
-with  it  was  another  series  of  five  pieces  showing  the  evolution  of  the 
l>rain  from  the  fish  to  the  man.    The  same  of  the  foot  and  hand,  show- 
iug  the  series  from  man  down — five  pieces.     Another  of  the  brain  rep- 
resented by  twenty-six  pieces,  ten  of  which  showed  the  structure  of 
the  brain,  two  its  exterior  part,  and  eleven  its  convolutions.    Dr.  Gapi- 
t&n  presented  an  exceedingly  interesting  series  relating  to  prehistoric 
trepanation.    There  were  a  number  of  prehistoric  skulls  bearing  evi- 
cleDces  of  trepanation ;  one,  a  human,  bore  upon  its  right  side  a  deep 
circalar  groove,  from  which  the  circular  piece  was  intended  to  be  taken 
out;  another,  a  modern  human  skull,  in  which  the  processes  of  pre- 
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historic  trepanation  in  its  various  stages  were  shown;  the  cat  was 
made  deep,  then  slighter,  a  portion  of  the  rondelle  taken  out,  aud. 
finally,  the  entire  piece.  This  operation  was  i^erformed  by  Dr.  Capi- 
tan  to  show  how  it  might  have  been  done  in  prehistoric  times.  The 
implements  with  which  it  was  performed  were  all  laid  by  the  side 
of  the  sknll.  They  were  the  knives  and  scrapers  of  sharp  flint,  pieces 
of  wood  and  bone  to  support  them,  and  by  which  the  trepanned  piece 
could  be  lifted  out. 

There  were  also  skulls  of  dogs,  one  of  which  had  been  trepanned  after 
death,  another  which  had  been  trepanned  daring  life,  and  lived  three 
weeks.  Again  another  which  had  the  same  operation  performed  and 
lived  six  months;  another,  six  weeks.  These  dogs  had  all  beeu  cured 
of  the  operation  and  were  in  a  situation  to  live  as  long  as  they  might 
They  were  then  killed  for  the  purpose  of  obtaining  the  information 
concerning  the  operation.  The  results  were  such  as  to  show  that  the 
implements  and  instruments  used  produced  a  trepanation  identical  with 
those  observed  upon  prehistoric  skulls. 

This  display  of  Dr.  Capitan  would  have  warmed  the  hearts  of  oar 
doctors  at  the  Army  Medical  Museum  if  they  could  but  have  seen  it. 

It  was  supplemented  and  made  much  more  interesting  by  nearly  all 
the  genuine  and  original  trepanned  skulls  from  France. 

It  goes  without  saying  that  this  exposition  was  filled  with  all  the 
necessary  descriptive  charts  and  casts,  colored  plates,  characteristic 
subjects  for  study  of  anatomy  and  the  human  form,  but  they  can  not  be 
mentioned  here.  There  were  extensive  representations  of  the  TSLces  and 
peoples  of  the  islands  of  the  Pacific  and  Indian  Oceans. 

Complete  scries  of  instruments  of  craniometry  and  anthropometry 
were  exhibited ;  those  by  Mathieu,  Oollen,  Tramont,  Molteni,  Colas,  and 
Mr.  Francis  Galton,  of  Great  Britain;  also  those  by  Dr.  Gillet  de 
Grandmont  by  Hamy  of  the  Ethnographic  Mus6e  of  the  Trocadero, 
Demeny  of  the  College  de  France,  Dr.  Luigi  Anfosso,  and  others  from 
Italy,  and  not  to  be  forgotten  was  that  of  Dr.  Benedikt  of  the  Univer 
sity  of  Vienna.  He  has  just  published  a  work  upon  the  sabject  of 
craniometry. 

It  has  appeared  to  me  fit  in  times  past  to  criticise  adversely  the 
apathy,  if  not  to  say  opposition,  on  the  part  of  some  of  the  people  ui 
the  United  States  to  the  science  of  anthropometry.  Anthropometry 
and  craniologymay  not  have  been  able  to  classify  the  races  of  men  is 
either  a  perfect  or  approved  manner,  and  so  some  of  our  anthropoid 
gists  have  been  led  to  oppose  it;  but  it  is  of  such  benefit  and  impor 
tance  as  that  it  ought  not  to  be  overlooked  nor  fall  into  disuse.  I  roaj 
be  excused  if  I  give  a  list  of  some  of  the  instruments  used  for  this  pur 
pose.  I  take  the  exhibit  of  Mr.  Francis  Galton.  He  has  described  h> 
system  and  his  instruments  in  the  Journal  of  the  Anthropological  In- 
stitute, and  I  shall  not  repeat  it. 
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I.  Spirometre  to  measure  tbe  capacity  of  respiration. 

II.  Djnaiuonietre  for  the  band. 

III.  Dynamometre  for  tlie  arm. 

IV.  A  series  of  colored  wools  to  be  used  in  testing  the  candidates  in 
color-blindness. 

Y.  A  rule  to  determine  the  individual  aptitude  to  measure  and  divide 
distances,  to  divide  angles.  Another  to  test  the  aptitude  or  capacity 
forjudging  of  weight. 

IX,  X  and  XI.  To  test  the  capacity  of  the  ear  to  detect  differences 
in  sound. 

XII.  An  apparatus  to  measure  an  interval,  and  the  difference  in  its 
detection  between  the  eyes  and  the  ear. 

There  was  to  be  added  to  this  list  other  instruments  which  were  not 
present  because  of  their  weight  and  their  not  being  necessary.  The 
scales,  the  measure  of  height,  the  measure  of  the  length  of  arm,  the 
compass,  and  the  models  for  establishing  the  colors  of  the  eyes  and  hair. 

With  these  instruments  Mr.  Galton  established  a  laboratory  of  an- 
thropometry at  the  health  exposition  of  1884  at  London,  and  he  used  a 
formula  of  tables  on  which  all  these  things  were  entered,  and  one  copy 
kept  and  another  given  to  the  subject.  I  have  one  which  I  received 
from  his  laboratory  on  being  measured  myself,  personally,  at  the  Brit- 
ish Association  at  Newcastle. 

The  display  of  M.  Mathieu,  a  mathematical  instrument  maker  on  the 
Boulevard  St.  Germain,  near  to  the  l^cole  de  Medicine,  are  those  made 
after  the  system  of  Broca.  The  compass  for  measuring  thicknesses 
having  small  balls  upon  the  end,  and  tbe  graduating  arm  marking 
millimetres;  a  sliding  compass  marked  in  tbe  same  way;  divers  gonio- 
metres  ;  a  craniostat,  with  its  needles  for  measuring  orbits  ;  the  endo- 
metre ;  the  crochet  occipital,  and  all  the  tropometre,  the  apparatus  for 
taking  the  cubic  contents  of  skulls. 

Let  no  one  think  that  even  with  all  this  apparatus  he  can  measure 
skulls  with  accuracy  or  certainty  until  after  he  shall  have  had  suffi- 
cient practice  and  instruction.  I  served  in  the  Laboratoire  d'Anthro- 
pologie,  at  Paris,  practising  upon  the  same  skull  fo^*  two  weeks,  the 
afternoon  of  each  day,  before  I  obtained  sufficient  degree  of  manipula- 
tion to  be  able  to  measure  the  same  skull  two  times  alike. 

The  apparatus  in  use  in  the  police  department  by  Alphonse  Bertillon 
was  also  displayed  by  their  maker,  M.  Colas.  They  consisted  of  (1) 
scale  for  measuring  the  height,  standing;  (2)  scale  for  measuring  the 
height,  sitting ;  (3)  scale  for  measuring  the  outstretched  arm ;  (4)  the 
compass  of  M.  Bertillon,  (5)  the  sliding  compass  to  measure  the  elbow, 
leiigth  of  the  foot,  palm  of  the  hand ;  (6)  small  compass  to  measure  the 
fingers  and  the  ears. 

Tbe  display  of  anthropometric  instruments  made  by  Dr.  Topinard 
was  more  interesting  as  an  illustrated  history  of  the  science  than  for 
actaal  use.    He  exhibited  various  kinds,  the  earliest  ones  that  were 
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used,  their  cbauges,  their  improveineuts.  etc. ;  the  differeut  methods  of 
measuring  skulls — that  employed  by  MM.  Bauke,  Thaiin,  Holder,  Vir 
chow,  and,  of  course,  Broca. 

Dr.  Bamy  exhibited  a  set  of  anthropometric  instruments  packed  for 
transportation.  They  were  intended  for  travelers  and  to  tie  used  iii 
measuring  the  living  person,  usually  the  savage  among  whoiu  the  trav 
eler  might  pass.  They  consisted  of  the  various  compasses,  the  mt-as 
ures,  etc.,  together  with  the  tables  that  were  to  he  used  iu  trauscribiii;: 
them. 

The  Government  of  Denmark  made  a  special  exhibit  at  its  own  e\ 
pense  with  its  own  officers  in  charge,  working,  of  course,  under  tli^ 
direction  of  the  committee. 

There  was  an  extensive  exhibit  from  Italy,  hut  it  pertained  more  t^- 
anthropology  pure  and  simple,  and  its  relation  to  crime. 

Belgium  was  well  represented,  and  her  museums  and  societies  au^i 
amateur  collectors  lent  their  objects  quite  freely  and  made  an  elalmratr 
nnd  extensive  display,  comprising  the  great  discoveries  of  MM.  Frai|Kiiit 
and  Lohest  in  the  Orotte  de  Spy  relating  to  the  paleolithic  period. 

Dr.  Cunningham,  from  the  medical  college  of  the  Dublin  Universin, 
made  a  presentation  of  twenty  pieces  prepared  by  his  process  of  fi^j 
ing,  similar  to  those  now  shown  in  the  Army  Medical  Museum. 

Probably  the  most  important,  the  most  unique  and  valuable  coutri 
bution  in  lelatiou  to  American  x)rehistoric  anthropology,  vas  that 
made  by  the  National  Museum  of  Rio  Janeiro,  Brazil.  It  consisted  ot 
9  skulls  of  prehistoric  men,  the  chief  among  which  was  that  of  Lairo.* 
Santa  which  was  discovered  now  15  or  more  years  by  Lund  durint^li.s 
residence  in  that  country,  taken  by  him  to  Copenhagen,  and  lately  piiU 
lished  by  Dr.  Soren  Hansen.  Other  prehistoric  skulls  of  the  sanir- 
country  and  part  of  the  same  exposition  were  those  from  the  Bhell-hea{i> 
of  Parama,  St.  Catharine,  etc. 

The  prehistoric  man  of  Caucasus  was  represented  by  the  collection  n\ 
Monsieur  Chantre,  who  has  made  such  studies  in  that  counutry,  the  re- 
sults of  which  have  been  lately  published  in  his  extensive  work. 

The  collection  of  M.  H.  H.  Risley,  director  of  the  ethnographic  servii  r 
of  Bengal,  comprised  about  six  hundred  objects  and  gave  as  complete  a 
representation  of  ethnography  in  India  as  was  possible. 

There  were  casts  of  fourteen  skulls  of  Indians  from  North  America 
The)'  were  all  of  prisoners  in  Florida,  and  the  casts  were  sent  by  tbt 
Smithsonian  Institution. 

PBEH1STOBIG  ANTHEOPOLOGY. 

FRANCE— PALEOLITHIC   PERIOD. 

This  division  was  under  the  special  charge  of  M.  Carcailhac.  It  wa^ 
arranged  by  him,  and  was  intended  to  be  as  complete  an  exposition  </ 
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their  own  country,  France,  as  it  was  possible  to  make.  M.  Cartailhac 
classified  it  as  follows : 

The  first  period  of  the  paleolithic  age,  the  alluvium  ;  the  second 
period  of  the  paleolithic  age,  the  caverns;  the  neolithic  period;  the 
age  of  metal,  which  he  divided  into  Celtic  and  Gauloise  periods,  which 
brought  it  to  the  historic  period,  and  there  his  display  ended.  The 
historical  career  of  France  was  taken  up  in  another  section. 

The  display  of  prehistoric  archaeology  wi\s  more  extensive  than  one 
would  suppose  from  the  meager  description  I  have  been  able  to  give. 
There  were  no  less  than  eighty-five  cases,  tables,  shelves,  etc.  All  the 
epochs  mentioned  in  the  description  were  here  displayed.  They  were 
divided  among  the  paleolithic,  neolithic,  and  bronze  ages,  though  these 
were  not  in  all  cases  kept  separate,  it  being  found  impracticable  to 
make  the  classification  and  divide  the  collection  of  each  contributor. 
Making  the  rudest  attempt  at  classification,  I  give  the  following  : 

TERTIARY. 

[Collections  of  the  Arcbieologic  Society  of  Veodouie.    M.  Ad.  Arcelin,  Macon.] 

PALKOLITHIC. 

Collections  of— 

MM.  Cnuisset-Carnot,  Dijou. 

M.  £.  Cartailhac,  Toulouse. 

M.  Marcelliu  Boule,  Aurillac. 

M.  E.  ColliQ,  Chelles. 

M.  A.  Nicaise,  Chellea,  Marne,  Yonne,  Aube,  Monstier. 

M.  Elie  Massenat,  Correze,  Dordo|<ne. 

M.  Vanville,  Ccenvres,  Rocbe-Bertier,  Charente. 

Madame  Capitan,  Vienne— Surface. 

M.  Lejenoe,  Pas-de-Calais. 

M.  Abbe  Maillard,  PErve. 

M.  Maurice  Feaux,  Dordogne. 

M.  Michel  Hardy,  Jean  le  Blanc,  Brnniquel,  Badegonle. 

M.  Paignon,  Moutgaudier. 

M.  J.  St.  Venant,  Jussy-Champagne^  Cher. 

M.  Can-Durban,  Hante-Garoune,  Grotto  de  Forges  near  Bruniquel. 

Viscount  de  Lastic,  Tarnet-Garoune. 

M.  Paysant,  Grotte  do  Reilhac,  Rossigool. 

M.  Judge  Piette,  Mas  d'Azil,  Grotte  Dnrutby. 

Several  of  these  collections  of  paleolithic  implements  were  from  the 
Burface,  notably  those  of  M.  Cartailhac  and  Maclame  Capitan.  More 
than  one-half  of  them  contain  objects  engraved  or  scniptured.  The 
principal  were  those  of  Judge  Piette,  M.  Massenat,  Manrice  Feaux, 
Michel  Hardy,  M.  Paignon,  M.  Can-Durban,  M.  Paysant,  and  Viscount 
de  Jjastic. 

I  can  do  no  better  in  giving  a  description  of  this  section  of  prehistoric 
[irchseology  than  to  take  a  portion  of  M.  Oartailhac's  carefally  digested 
%nd  closely  written  introduction.    He  says : 

The  paleolithic  period  having  endured  for  a  long  time,  presents  itself  to  ns  with 
rskviouB  and  soccessive  aspects.    The  objects  of  industry,  the  most  ancient  of  all  £a- 
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rope,  are  shown  in  the  allaviuni  of  the  great  rivers,  on  the  shores  of  wfaicb  liredoct 
ancestors,  having  around  them  a  magnificent  fauna.  Two  species  of  elephaois,  Uo 
rhinoceros,  and  other  animals  that  appear  to  have  made  their  rendezvous  fromA?.! 
and  Africa  on  the  territory  of  France.  Secondary,  flora  to  support  the  life  of  the  Tvi- 
ous  animals,  which  was  made  possible  by  warm  and  rainy  climate.  The  man  of  i\m 
period  is  known  to  us,  not  by  his  bones,  but  only  by  his  industry.  We  have  his  impk- 
meuts  of  chipped  stone.  The  other  matter  employed  in  his  tools  and  implements  for 
his  weapons  .were  perishalile,  and  thus  have  not  left  any  record.  The  stone  at* 
chosen  with  care  for  that  kind  of  work  for  which  it  was  to  he  employed.  They  ait, 
more  than  any,  the  flint,  but  in  certain  regions  quartz,  quartzite,  and  sandstoat 
The  instruments  have  been  made  by  chipping,  and  sometimes  the  first  flakes  wm 
used  and  sometimes  the  block  itself.  They  were  sharpened  on  their  edges  and  points 
by  retouching,  sometimes  by  shock  and  sometimes  by  pressure.  It  is  not  possible  !» 
distinguish  the  arms  from  the  tools.  The  specimens  vary  much  in  form,  size,  and  £ 
the  finish.    Some  of  them  are  fashioned  with  art  and  delicacy. 

This  extremely  interesting  civilization  reigned  in  a  great  part  of  the  world.  \:> 
vestiges  are  found  in  eastern  Europe,  in  the  north  and  south  of  Africa,  Id  IndiA,  'e 
the  United  States.    The  history  of  the  actual  savage  resembles  it  in  many  d^rees. 

The  second  period  of  the  paleolithic  age  was  that  of  the  caverns.  The  climate  It- 
came  modified,  dry  and  cold.  The  animals  who  could  not  live  without  heat  dis»i- 
peared.  But,  on  the  other  hand,  we  find  an  abundance  of  those  who  remain  b^v? 
retired  heretofore  towards  the  colder  regions.  These  are  the  blue  fox,  the  arctic  bare 
the  reindeer,  and  on  our  elevated  plateaus  the  mountain  goat,  the  chamois,  and  iW 
the  siaga  or  antelope.  The  plants  are  recognized  as  the  species  which  to-day  Ivr 
within  the  polar  circle.  The  glaciers  before  and  at  sundry  times  have  descended  ir 
did  descend  to  the  plains,  and  covering  to  a  large  extent  the  valley,  now  exteadoi 
amongst  the  mountains  of  their  actual  neighborhood. 

It  was  during  this  epoch  that  Europe  became  separated  from  the  American  contH 
nent  on  the  one  side  and  with  the  British  islands  on  the  other.  The  ind astir  l* 
slowly  transformed,  and  it  was  at  first  very  like  that  of  the  period  which  had  }a< 
passed.  Then  new  forms  appear.  The  stones,  which  until  then  were  chipped  on  b>  \l 
their  faces,  were  replaced  by  the  flakes  detached  from  the  nuclei.  One  face  of  tb*^^ 
flakes  remains  smooth  and  untouched,  while  the  other  face  was  retouched  with  rarr 
and  thus  the  implement  is  brought  to  an  edge  and  point.  These  points  coald  hirr 
served  for  spearheads  or  something  similar.  Other  productions  were  rather  tck^K 
and  they  are  called  scrapers  or  racloirs,  such  as  resemble  the  instruments  of  the  sa^a 
kind  utilized  by  savages  of  the  present  day,  like  those  of  the  Eskimo. 

Later  still  the  working  of  this  stone  took  a  marvelous  development.  The  tooU  a> 
easily  distinguished  from  the  weapons.  These  latter  are  the  spears,  lances,  or  arn><' 
heads  made  of  the  flake  or  blades  of  flint,  often  large  and  long,  retouched  and  cL  ^ 
eled  with  great  care  on  both  their  faces.  The  tools,  in  general  of  small  dimensii^iu 
were  already  of  great  variety.  The  flakes  detached  from  the  nuclei  and  then  r- 
touched  became  saws,  gravers,  piercers  or  perforators,  grattoirs  or  scrapers,  ami  \b 
bones  of  .ill  the  animals  were  utilized  in  the  same  way  for  the  same  purpose.  In  xl' 
habitation  or  resting  place  of  the  prehistoric  people  of  this  epoch  thousands  of  tbr<r 
pieces  of  flint  and  of  these  worked  bones  are  found.  The  bones,  which  serve  to  mat 
the  ornaments,  pendants,  harpoons,  arrowheads,  needles,  and  a  mass  of  objects  wbi  ' 
we  can  not  always  recognize  the  purpose  even  with  all  the  aidsof  all  peoples  v^ 
are  now  in  the  same  level  of  civilization. 

The  shells  came  from  the  ocean  or  the  Mediterranean.  The  rock  and  the  sllex  - 
flint  were  brought  from  distant  beds,  testimony  of  their  commercial  relations  of  h*t^ 
voyages  whether  in  pursuit  or  avoidance  of  savage  tribes  or  in  search  of  better  P-' 
ritories  for  game.  Our  ancestors  frequented  and  inhabited  the  caverns  or  the  ro  .• 
shelters  on  the  borders  of  rivers  which  furnished  abnudance  of  fish.  They  do^  ^ 
appear  to  have  known  any  domestic  animals  in  this,  epoch.    The  reindeer  and  u- 
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horse  were  wild.  The  ox  tribe  was  represented  by  the  aaroch  or  bison  of  Europe,  and 
the  aras.    The  domestic  dog  did  not  then  exist. 

No  traces  of  cereals  have  ever  been  met  with,  nor  any  grinding  or  ponnding  instru- 
ments, likeamortar  or  grinding  stoue,  which  justifies  the  belief  that  agriculture  was  in 
progress.  Nor  was  pottery  yet  in  use.  This  civilization  to  which  they  have  given  the 
name  of  the  age  of  the  reindeer  was  the  artistic  one  par  excellence  of  all  prehistoric 
ages.  There  was  an  efflorescence  of  art  without  preceden  t.  For  the  first  ti  nie  luan  d  re  w, 
engraved,  and  sculptured  living  things  with  which  he  was  surrounded,  and  brought 
them  out  with  an  sesthetic  taste  truly  astonishing.  The  hunters  of  the  reindeer  had 
some  regard  for  their  dead.  They  did  not  yet  construct  a  cemetery,  nor  did  they  yet 
inter  the  bodies.  But  they  often  placed  their  dead  in  the  grotto  and  cavern  which 
they  occupied,  in  the  ashes  of  their  hearthstone,  in  the  middle  of  all  the  debris  of 
their  kitchens  or  industries,  nor  did  they  quit  their  habitations  in  this  grotto  for  this 
reason.  The  dead,  in  some  oases  at  least,  were  the  objects  of  particular  care.  After 
the  disappearance  of  the  flesh  the  skeleton  was  covered  with  red  powder,  and  we  find 
it  many  times  ornamented  in  what  would  correspond  to  different  parts  of  the  costume, 
with  marine  shells,  amulets,  the  teeth  of  animals. 

The  majority  of  the  men  of  this  period  belong  to  the  race  which  have  been  called 
Cro-Magnon.  There  was  another  with  savage  aspect,  called  race  of  Canstadt  or  Spy, 
the  name  of  the  localities  where  the  industries  have  been  the  best  characterized.  The 
stations  in  France  in  which  these  industries  have  been  found  number  more  than  one 
hundred,  and  there  are  many  others  in  neighboring  countries  which  show  the  same 
civilization  and  have  evidently  belonged  to  the  same  epoch.  There  is  as  yet  no 
natural  phenomena  which  has  been  taken  for  a  chronometer,  or  which  has  been  able 
to  furnish  dates  by  which  we  can  determine  the  antiquity  of  these  two  ages  of  stone. 

M.  Oeorges  Perrat,  member  of  the  Institate  of  Paris,  says  that  ha- 
mauity  has  not  even  the  faintest  idea  of  these  two^ages.  All  our  studies 
have  not  even  pierced  the  darkness.  We  are  lost  in  the  night  of  our 
ignorance,  and  all  our  studies  have  not  taken  us  over  the  threshold  of 
that  night. 

I  will  not  extend  this  further.  I  trust  enough  has  been  said  to  dem- 
onstrate the  extent  and  importance  of  the  anthropologic  display  at 
this  exposition,  and  to  show  the  importance  with  which  the  science  is 
regai*ded  by  the  savants  of  France  and  its  adjoining  countries.  Pro- 
fessor Mason  was  qnite  right  when  he  said,  as  he  did  in  his  paper  read 
before  the  Anthropolical  Sbciety  ot  Washington,  and  published  in  the 
<« Anthropologist,"  that  the  opportunities  to  study  the  natural  history  of 
man  in  Paris  during  the  exposition  were  unparalleled,  and  that  at  any 
time  the  French  capital  affords  rare  advantages  to  the  anthropologist. 

POLISHED  STONE  AND  BRONZE. 

Collections  of 

MM.  Emile  Tate,  Aisne. 
Capitan. 

Leon  Cahingt,  Seine  Inferior. 
Judge  Piette. 
Clemment  Rubbens. 
Valentine  Smith. 
Cartailhac. 

Pitre  de  Lisle,  Brittany. 
Ohanvet,  Charente. 
Dr.  Berchon,  Madoo. 
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Dr.  Lecocq,  Norriiundy. 
Ma88enat,  Lot  and  (*urreze. 
Lemire. 

Kugeue  Piketty. 

Earnest  Chantre,  Koban,  Caacasus. 
B.  Toraiery  Hantes  Alpoa. 
CauDnrban,  Saint-QiroDS. 
Collin,  Seiue-et  Oise. 

A  magnificent  collection  was  that  of  Mr.  Frederic  Morean,  fillios 
nineteen  cases  and  comprising  every  archaeological  epoch  and  period  of 
France.  They  are  principally  his  own  discoveries,  aud  he  has  pab 
lished  each  year  for  many  years  a  report  of  his  work  and  a  descHptio: 
of  the  objects  found,  the  latter  in  the  form  of  an  album  with  beantifi 
chromo-lithographic  illustrations. 

FRANCE— NEOLITHIC  PKRIOD. 

To  the  cold  and  dryness  of  the  climate  of  the  epoch  of  the  reindtft 
succeeded  the  climate  of  the  present  time,  though  at  first  more  haiu.i 
than  today.  There  was  no  more  rhinoceros,  nor  elephaut,  nor  tb^ 
great  cave  bear,  which  are  now  extinct  species,  nor  the  reindeer,  dik' 
the  animals  which  had  been  cold-blooded,  for  they  had  all  emigrate: 
toward  the  north.  The  wild  animals  at  the  commencement  of  the  Dt-> 
lithic  period  seem  to  have  l>een  those  of  the  present  time,  though  morr 
numerous  than  now.  Animals  became  domesticated ;  the  dog  was  tb* 
first,  aud  probably  after  him  the  horse.  The  cultivated  plants  showe-! 
themselves  at  the  same  time,  though  probably  in  succession  and  i<' 
always  the  same  variety  that  we  now  possess.  Flax  was  utilized,  he: 
not  hemp.  The  industry  indicates  to  us  with  what  slowness  civiiiz 
tion  has  evolved.    Man  lived  not  in  the  cavern,  but  only  just  ont^iiir 

The  civilization  of  the  neolithic  period  is  characterized  principally  ^j 
the  polished  stone  hatchet.    This  implement  has  become  so  abnoila:/ 
that  many  communities  have  counted  them  by  the  thousand.     Ethnri^ 
raphy  has  taught  us  that  the  use  of  these  implements  was  mu<i 
varied.    Sometimes  it  was  an  arm,  sometimes  a  sign  of  the  chief,  some- 
times a  cutting  tool,  and  sometimes  an  instrument  to  dig  in  the  eart 
We  have  discovered  the  different  systems  of  the  handling  of  tbe^ 
hatchets  and  their  different   destinations.     They  were  made  of  ttr 
local  rock  and  the  form  varied  slightly  according  to  their  region.   Tfe? 
same  observation  is  true  of  all  contemporaneous  objects.    This  difrr 
ence  in  these  tools  aud  in  the  objects  of  their  industry  would  tend  * 
show  that  there  were  distinct  groups  in  the  population  of  France  u 
this  epoch.     It  is  doubtless  true  that  there  are  found  a  number  of  vari.- 
tions  in  arms,  tools,  ornaments,  and  implements,  which  on  examinath 
as  to  material,  etc.,  prove  to  be  foreign  to  the  country,  and  are  the:* 
fore  believed  to  furnish  proof  of  foreign  commercial  relations.    Tbr: 
were  quarries  and  workshops  of  flint  which  seem  to  have  been  m^- 
for  exportation,  notably  that  of  Grand  Pressigny  in  the  Vieune,  Mr. 
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don,  on  the  Marne,  near  Paris,  also  in  Aveyron.  In  all  these  they  bad 
minesof  tliut,  with  wells  and  long  and  deep  galleries  for  exploring  them. 
Bone,  stone,  and  wood  were  worked  with  talent  and  for  Tarious  desti- 
nations.   The  pottery  became  in  extensive  use. 

The  Swiss  lakes  have  preserved  pieces  of  textile  fabrics  from  which 
they  can  be  easily  reproduced.  This  civilization  compares  with  that  of 
the  natives  of  the  Polynesian  Islands. 

The  man  of  that  period  had  the  idea  to  build  his  habitation  above 
the  water,  and  each  lake  has  preserved  at  its  center  and  in  its  bottom 
the  ruins  and  cumulation  of  ddbris  which  has  furnished  the  most  com- 
plete information. 

The  lake  dwellings  constructed  on  piles  firmly  driven  into  the  bottom, 
were  agglomerations  of  huts  or  cabins  which  did  not  differ  very  much 
from  those  which  later  were  the  habitations  of  the  Gaulois.  The  coast 
was  well  inhabited.  Each  shore  bears  an  enormous  accumulation  of 
shells,  principally  of  oysters,  in  the  midst  of  which  we  now  find  well- 
preserved  worked  objects,  sometimes  of  flint,  sometimes  of  horn,  bone 
or  shell.  These  shell-heaps  are  probably  the  earliest  human  habitation 
of  the  neolithic  period. 

There  has  never  been  found  a  picture  or  engraving  of  a  human  figure 
in  this  stage,  except  a  possibly  human  representation  sculptured  in 
relief  on  the  sides  of  one  of  the  grottoes  in  the  Marne,  and  something 
of  the  same  kind  on  several  dolmens  in  Normandy  and  Provence.  The 
neolithic  human  races  were  much  varied  and  mixed.  No  one  has  been 
able  to  determine  any  relation  between  any  one  of  them  and  the  mon- 
uments which  belonged  to  the  same  age. 

The  names  given  by  M.  Gartailhac  to  tho  periods  in  the  prehistoric 
history  of  France  subsequent  to  the  neolithic  and  before  the  historic 
period,  were  the  Celtic  and  Gauloise  periods.  They  correspond  with 
the  ages  of  bronze  and  iron. 

DESCRIPTION   OF  SPECIAL  EXHIBITS. 

Probably  the  most  interesting  and  instructive  collection  displayed 
under  the  head  of  prehistoric  anthropology  and  archaeology,  certainly 
that  which  attracted  the  most  attention,  was  the  reconstruction  of  the 
families  of  men  of  the  different  prehistoric  races.  The  figures  were 
life  size  and  reproduced  after  the  most  accurate  study.  The  greatest 
care  was  used  in  the  details  of  the  anatomy,  the  industry,  the  costume, 
and  surroundings.  They  were  the  combined  work  of  scientists  and 
artists  the  most  capable,  and  all  that  the  anthropologist,  ethnologist, 
anatomist,  and  artist  sculptor  could  do  was  done  to  make  them  true 
and  correct  representations.  One  group  represented  the  chellfeen  eiK>ch 
or  the  age  of  the  mammoth,  or  alluvium,  and  this  was  called  the  first 
industry.  The  second  represented  the  cavern  period,  or  the  age  of  the 
reindeer,  and  was  called  the  first  artist.  The  third  represented  the 
neolithic  period,  or  the  age  of  polished  stone.    It  was  the  first  con- 
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structor.  The  foartli  was  a  broaze  foundry  aiul  represent-ed  the  first 
inetdlliirgist.  Each  one  of  the^e  occupied  its  respex^tive  corner  in  tbe 
interior  court  of  prehistoric  anthropology. 

In  the  center  was  a  group  representing  the  tent  and  encampment  •>( 
the  Samoiedes  from  northern  Russia  with  their  outfit  of  reindeer,  eu 
This  was  intended  to  represent  the  age  of  the  reindeer  of  modern  time& 

Two  other  groups  occupied  places  in  the  same  court.  One  represeoteti 
the  age  of  iron  of  primitive  times  and  was  taken  from  a  groa^i  of  Soadaii 
blacksmiths;  the  other  was  a  group  of  Aztecs  making  paper  of  agave 
plant.  The  latter  was  made  from  models  furnished  to  the  Trocadero 
Museum  by  the  Smithsonian  Institution. 

These  were  the  work  of  M.  Jules  Hebert,  the  artist  modeler  of  th^ 
Trocadero  Museum,  done  under  the  direction  of  Dr.  Hamy,  conserrii 
leur  of  that  museum.    The  principal  groups  will  be  described. 

Group  1.— Paleolithic  period.  Chell^en  epoch. 

(CorreBpondiog  to  the  alluTiam  or  age  of  niMnmoth.) 

At  the  foot  of  a  tree  which  bent  over  and  spread  its  branches  to  far 
nish  a  protection  were  a  man  and  a  woman  engaged  in  making  the  nKi- 
flint  implements  of  the  epoch.    (PI.  clyii.) 

The  proportions  and  general  forms  of  the  body  the  cephalic  indio-^ 
and  the  general  morphology  of  the  face  are  taken  from  the  human  crania 
and  bones  found  in  the  caverns  which  have  served  as  habitations  for  tb^ 
man  of  this  epoch— Spy,  La  Naulette,  Grourdou — while  the  flesh  and  ii^ir 
ticularly  the  nose,  lips,  breasts,  etc.,  are  reproduced  after  atavic  tyi»e<. 
specially  observed  in  Belgium  and  the  neighborhood  of  Paris.  Tbr 
costume  is  imaginary,  but  was  patterned  after  that  of  the  savages  ot 
modern  times. 

Croup  2.— Cavern  period. 

(Correaponding  to  the  ajso  of  i*eindeer  or  the  solatr^en  mouatirrien  and  madalenieD  epochs.* 

The  scene  (PI.  olviii)  represents  a  woman  and  a  young  man  engagi^^I 
in  engraving  the  reindeer  horn,  as  described  in  the  chapter  on  prehi^ 
toric  art.  The  father  of  the  family  has  just  returned  from  the  chase  avv 
carries  the  hind  quarters  of  a  mountain  goat^  which  he  has  killed. 

The  natural  portions  of  the  scene  are  reproductions  of  the  rock  sheltr: 
at  Laugerie  Basse  as  determined  by  the  discoveries  of  M.  Elie  Mas&ant* '. 
The  three  personages  were  reconstructed  with  the  aid  of  the  skeletou^ 
which  had  been  found  almost  entire  in  the  caverns  of  this  neighborhoi»t. 
Laugerie  Basse,  Cro-Magnon,  etc.  By  their  means  the  antbroplt^- 
gist  was  able  to  fix  the  proportions  of  the  body  and  the  essential 
forms  of  the  face  and  skull.  The  soft  parts  representing  flesh,  wei^ 
made  after  individuals  of  an  apparently  similar  race,  principally  Xh^ 
Berbers,  of  the  type  of  Cro-Magnon.  The  arms,  tools,  and  implemenuN 
were  patterned  after  original  pieces  obtained  from  the  caverns  of  tb- 
neighborhood."  The  disposition  of  the  hair  of  the  old  man,  is  that  of  x^ 
celebrated  engraving  on  reindeer  horn  found  at  Laugerie  Basse  by  M 
Massenat  and  known  under  the  name  of  ^^  the  man  chasing  the  aaroc  ri-" 
The  shells  which  have  been  pierced  and  strung,  and  worn  as  omames 
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Plate  CLVII. 


Representation  of  the  Neanderthal  or  Canstadt  Race  of  Men. 

(The  Chellean  epoch  of  the  Paleolithic  age.) 
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Plate  CLVIII. 


r-^'>^ 


Representation  of  the  Cro-Magnon  Race  of  Men. 
(Cavern  period  of  the  Paleolithic  age.) 
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arouud  the  head  aud  on  the  arms  and  limbs,  are  placed  as  they  were  foaud 
by  M.  Gartailhac  on  the  fossil  man  at  Laugerie.  The  shells  and  amulets 
of  ivory  worn  by  the  woman  and  the  young  man  are  reproductions  of 
those  of  Cro-Magnon.  Thus  much  is  known  or,  at  least,  can  be  fairly 
judged  to  be  an  actual  representation  of  these  people.  The  costumes  of 
skin  worn  by  these  people  are  purely  imaginary,  for  nothing  is  known 
concerning  them.  Therefore,  it  has  been  made  up  from  the  costumes 
of  various  savage  tribes.  The  bones  of  animals,  etc.,  which  lie  in  such 
a  mass  on  the  ground  around  the  mouth  of  the  cavern  are  believed  to  be 
a  substantial  representation  of  the  ancient  times,  and  give  one  an  idea 
of  how  these  things  accumulated. 

Grout  3.— Neolithic  period  or  age  of  poushep  stone  or  Robenrausen  epoch. 

The  scene  depicted  in  Plate  clix  represents  three  men  erecting  a 
prehistoric  funeral  monument.  One  is  making  a  hieroglyph,  the  sec- 
ond polishing  a  hatchet  by  rubbing  it  on  one  of  the  great  ])oli8hing 
stones,  and  the  third  is  making  a  pottery  vase.  This  eiioch  or  period 
is  quite  a  different  civilization  from  either  of  the  former.  It  was  char- 
acterized by  the  polishing  of  stone  for  weapons,  tools  and  implements, 
by  the  development  of  the  ceramic  industry,  by  the  invention  of  archi- 
tecture, and  by  sculpture  on  the  face  of  the  rock.  This  scene  is  in- 
tended to  represent  the  principal  of  these  discoveries.  It  does  not, 
and,  indeed,  could  not  represent  the  other  manifestations  of  civiliza- 
tion, such  as  agriculture,  sociology,  etc.  These  men  are  erecting  a  dol- 
men. It  is  not  of  any  particular  one,  but  represents  the  principal  parts 
of  several.  The  stone  with  a  hole  through  it,  which  separates  the  ves- 
tibule from  the  funeral  chambers,  is  copied  from  that  of  la  Belle-Haie, 
near  Gisor.  The  first  stone  to  the  left  exhibits  a  feminine  figure,  or 
one  which  has  been  so  considered,  though  I  have  had  doubts  about  it. 
Yet  these  and  similar  have  been  found,  one  each  in  Normandy,  Marne, 
and  Le  Gard.  The  polishing  stona  of  the  second  workman  is  copied 
from  the  collection  of  Dr.  Gapitan.  The  vase  of  the  third  is  made  by 
band,  and  one  of  the  common  dolmen  type. 

The  remarks  heretofore  made  as  to  the  faithful  representation  of  these 
personages  taken  so  far  as  possible  from  originals,  applies  here.  The 
potter  is  a  type  of  one  of  the  races  of  Furfooz,  Belgium,  discovered 
by  M.  Dapont,  and  is  the  oldest  potter  known.  The  costumes  are  re- 
constituted from  similar  objects  found  in  the  lake  dwellings  of  Boben- 
hausen.  This  settlement  is  believed  to  have  been  destroyed  by  fire,  and 
the  objects  have  been  charred,  and,  falling  into  the  lake,  the  fire  was 
extingaished  and  they  thus  preserved.  The  pieces  have  been  found  in 
such  numbers,  and  extend  to  such  variety,  as  that  the  anthropologists 
feel  justified  in  believing  that  they  have  a  substantially  correct  repre- 
sentation. Much  of  the  material  is  the  hammered  or  bruised  bark. 
Other  portions  of  the  costume  were  of  linen  cloth,  dyed  sometimes  brown 
with  ochre,  sometimes  blue  with  pastel.    The  foot  ooverings  are  la- 
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spired  by  those  of  au  Archaic  Gallo-Booian  god,  he  of  the  Hammer, 
which  is  believed  to  have  had  a  high  autiqiiity  ia  that  country. 

The  Bronze  Age. 

The  scene  in  PI.  clx  represents  a  primitive  foundry.  Under  a  grtat 
rock,  protected  from  the  wind  by  a  hedge  of  dead  brush  aud  twig{>,  a 
molder  and  his  assistant  are  engaged  in  casting  implementfi  of  brouzr. 
These  two  ])ersouages  represent  the  introduction  of  bronze  which  is  U 
lieved  to  have  come  from  the  Occident.  The  assistant  is  of  the  tyiie  of 
what  is  called  the  Nutons  in  Belgium  and  comes  from  the  Tr(m  of  that 
name,  being  one  of  the  caverns  of  the  Lesse,  near  the  town  of  Furf<M>;. 
This  cavern  contains  a  great  number  of  skeletons  of  men  belonging  to 
two  distinct  types.  The  Nutons  are  dwarfs,  and  this  is  intended  to  t^\- 
resent  the  smaller  and  inferior  of  the  two  races.  The  master  molder  i> 
of  the  type  of  the  most  ancient  Ligurians  who  occupied  the  territory  oj 
the  shores  of  the  Mediterranean  in  what  was  ancient  Liguria,  say  fmiD 
Toulon  to  Genoa.  The  two  figures  are  dressed  in  a  loose  costume  ot 
leather.  The  master  founder  pours  t&e  metal  from  a  crucible,  held  k 
means  of  a  large  pair  of  tongs  made  of  bronze,  which  is  a  reprodnrticD 
of  such  an  implement  discovered  in  one  of  these  foundries  aud  now  At 
the  Mus^e  of  St.  Germain.  The  metal  is  represented  as  boiling  iu  tbt 
mold.  The  crucible  and  mold  are  copied  after  originals  in  St.  Germaiu. 
By  the  side  of  the  workmen  are  pieces  of  bronze,  broken  ready  to  l^^ 
melted,  while  on  the  other  side  a  dozen  or  more  new  hatchets  are  lai*! 
out  apparently  remiy  for  sale. 

The  amount  of  work  bestowed  upon  this,  as  well  as  the  other  groap. 
in  order  to  make  them  faithful  representations  of  originals,  mast  hav- 
been  great,  and  their  success  is  a  high  testimony  to  the  gentlemen  wb<> 
conceived  and  executed  it. 

I  may  be  pardoned  for  a  few  words  explanatory  of  the  extent  of  thi> 
industry  and  the  age  or  civilization  to  which  it  belonged,  by  which  1 
tell  that  there  have  been  discovered  in  France  alone  fifty-seven  sucL 
foundries,  that  the  implements  of  bronze,  broken  and  made  ready  ftir 
melting,  number  among  the  thousands,  the  implements  found  amon;: 
the  ten  thousands,  and  the  new  objects  deposited  in  cachesj  evidently 
never  used  and  ready  for  sale,  have  been  found  in  many  places.  The 
great  foundry  at  Bologna  had  14,000  pieces  of  broken  implements  for 
a  like  purpose,  and  weighing  several  thousand  pounds. 

The  Iron  Age. 

Two  men,  life-size,  were  at  work  with  the  forge,  beating  and  ham 
mering,  working  the  iron.  One,  the  assistant,  helper  he  is  calletl  it 
the  trade,  blew  the  bellows,  the  other  was  the  master-workman.  Tl:> 
bellows  consisted  of  two  skin  bags  with  a  bit  of  iron  pipe  or  tube  tui 
in  the  mouth  of  each  laid  flat  upon  the  ground,  the  two  nozzles  comiru 
together.  The  alternate  motion  of  these  two  bags  like  the  working  r 
an  accordeon  kept  a  continuous  stream  of  air  flowing  from  the  (on<»  r 
the  other)  nozzles  which  fed  the  fire  on  the  ground  aud  so  heated  tl 
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Plate  CLIX. 


Representation  of  a  Group  of  Prehistoric  Men. 
(Neolithic,  or  polished  stone  age.) 
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III  ii\  l^^"**^^ 


Representation  of  a  Group  of  Prehistoric  Men. 

(Age  of  bronze.) 
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iron.  The  auvil  was  about  2  inches  long  and  1  inch  wide,  driven  into 
a  block  of  wood  which  in  its  tnrn  was  driven  firmly  in  the  ground,  the 
whole  affair  being  not  more  than  5  or  6  inches  al)ove  the  level  of  the 
ground.  This  was  the  roost  primitive  blacksmith  shop  I  had  ever  seen, 
and  it  interested  me  much,  but  my  interest  was  redoubled  when  on 
going  through  the  Esplanade  des  luvalides  in  the  colony  of  Senegal  I 
came  upon  the  same  machine,  same  workshop,  with  the  same  furniture 
and  tools  and  implements,  and  all  worked  in  the  same  way. 

Another  of  these  life-size  groups  constructed  and  displayed  in  the 

court  of  the  section  of  anthropology  was  from  our  own  continent.    It 

represented  the  Aztecs  in  old  Mexico  in  the  act  of  preparing  the  agave 

plant  and  making  it  into  fiber  to  be  woven  into  cloth  (Plate  OLXi).    The 

agave  plant  is  the  American  aloe,  and  there  were  many  of  them  planted 

around  and  in  the  neighborhood  of  the  Mexican  colony.    It  serves  many 

purposes  of  livelihood  for  the  poor  people,  probably  not  now  so  much  as 

in  times  of  antiquity.    It  made  their  fences  or  hedges,  the  trunks  of  its 

trees  made  their  houses,  its  leaves  served  for  ropes,  it  made  thread 

of  the  long  fiber,  and  needlesof  the  sharp  points.    The  interior  of  leaves, 

the  juicy  part,  produces  alcoholic  liquor,  and  it  can  be  formed  into  the 

Qber  of  which  their  textile  fabrics  were  made.    The  two  life-size  figures, 

the  one  eugaged  in  beating,  the  other  in  rolling  or  bruising  the  agave 

)lant  fiber,  were  believed  to  be  correct  representations  of  the  Aztec 

>eople  at  the  time  of  the  discovery  of  America  by  Uolumbus. 

SOCIETY  OP  ANTHROPOLOGY  OP  PARIS. 

This  society  made  a  separate  display  under  the  protection  of  the 
liiiister  of  public  instruction. 

The  objects  display  oil  under  the  direction  of  the  Society  of  Anthro- 
ology  occupied  a  large  space  in  the  grand  hall  in  the  second  story  of 
ie  main  building  in  the  department  of  the  minister  of  public  instruc- 
on.     Its  classification  was  as  follows : 

I.— Anatomic  anthropology. 

(1)  Society  of  Aatopsy,  (2)  Cerebral  Morphology,  (3)  Histology  of  Cerebral  Con- 
tiatioosy  (4)  Craniology,  (5)  Osteology,  (6)  Comparative  Splanchology,  (7)  Myol- 
y,  (8)  Aathropogeny. 

II.— PRKinSTORIC  ANTHROPOLOGY. 

[1)  Geolosto  PalethDology,  (2)  Miaeralogic  Palethoology,  (3)  Ages  of  Stone. 
ftssificatioDy  (4)  Processes  of  fabrioatioQ  of  the  yarioiis  forms  of  implemeotrt,  (5) 
e  of  Metal,  (6)  Paleoanthropology— prehistoric  skulls  and  skeletons^  (7)  Trepana- 
o,  (S)  A^ricoltare  of  Palethnology,  (9)  Methods  of  Excavation. 

III.— Ethnography. 

1)  Algeria  and  Tunis,  (2)  Central  Asia,  (3)  Malacca,  (4)  Indo-China  and  Cam- 
lia,  (5>  Cochin  China,  (6)  United  States  of  America,  (7)  Veneznela,  (8)  Misoella- 

IV.— History  of  rblioions. 
[)  Amulets,  (2)  Divinities. 

H,  Mis.  X29,  pt.  2- — 42 
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V. — Dkmoouaphy. 
(1)  Anthropometry,  (2)  Medical  Geo^^phy. 

VI.— Bibliography. 
(1)  Books,  (2)  Maps,  (3)  CharU,  etc. 

The  first  section  of  the  first  divisioa  was  aatopsy,  and  with  it  cere- 
bral morhology.  Bere  were  displayed  the  brains  of  the  following 
gentlemen  who  had  belonged  to  the  society  of  autopsy,  and  as  ^un 
their  brains  had  been  dissected  in  the  laboratory.  The  pecaliaritieji 
and  anatomic  description  were  attached  to  each  one : 

Jules  Assezat,  died  1876,  aged  45  years. 

Louis  Asseline,  died  L878,  aged  49  years. 

Dr.  Coudereau,  died  1882,  aged  50  years. 

M.  Oambetta,  died  1882,  aged  43  years. 

Dr.  Adolph  Bertillou,  died  1883,  aged  62  years. 

Gillet- Vital,  died  at  63  years  of  age. 

Charts  were  shown  in  which  some  of  these  brains  were  superposed, 
notably  that  of  Dr.  Bertillou  and  Leon  Oambetta,  so  that  one  coul^ 
compare  them. 

In  the  section  of  cerebral  morphology  was  displayed  a  chart  of  tht 
brain  of  decapitated  assassins,  of  imbeciles,  and  anthropoid  alH^ 
Another  was  the  encephalic  profile  of  four  specimens,  two  gorillas,  a* 
adult  and  one  of  2  or  3  years ;  two  humans,  an  adult  and  an  infante 
2  years.  These  various  designs  were  made  by  the  stereograph,  as! 
were  so  superposed  that  one  could  see  the  differences  between  tbeic 
Each  one  was  represented,  and  yet  one  could  see  plainly  the  differeLic 
between  them. 

In  crauiblogy  not  only  full  tables  and  charts  were  shown,  but  tbeir 
were  practical  illustrations,  by  means  of  natural  specimens,  of  the  di' 
ferences  in  the  cephalic  index  in  the  human  race,  and  also  the  dififerini-r' 
in  the  different  races.  This  made  an  exceedingly  interesting  and  vjIl 
able  display.  There  were  uumerotis  tables  and  charts,  full  of  informa^ 
tion  as  to  the  cranial  form,  capacity,  deformity,  etc.,  of  the  diffeivr 
races  of  men,  and  of  as  many  different  kinds  in  the  same  race  as  v&> 
possible,  and  these  compared  again  with  the  anthropoid  apes.  Alon: 
with  them  were  displayed  the  anthropometric  instruments  by  whicL 
the  measurements  were  to  be  made. 

In  osteology  were  tables  and  charts  at  great  length,  in  great  deuL 
with  many  figures,  giving  full  and  complete  information  in  relation  t<' 
various  portions  of  the  human  skeleton :  sometimes  in  relation  to  ix^'^ 
and  to  other  members  of  the  same  family ;  at  other  times  compared 
with  those  of  the  higher  quadrupeds. 

For  example,  one  showed  the  relative  development  of  the  differe:' 
portions  of  the  body  according  to  sex,  race,  age,  and  height :  the  n:' 
tion  between   the  long  bones  and  the  height  of  man,  the  nietb'^* 
measuring  the  long  bones  and  thus  determining  the  relation  be'     ^ 
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Plate  CLXI. 


T7^•*.^  : 


Representation  of  Aztecs  working  the  Aqave  Plant. 
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them  and  the  height : — showing  the  relation  between  man  and  the  an- 
thropoid apes  in  relation  to  flattening  of  the  tibia,  the  development  of 
the  different  organs  and  functions  in  the  two  sexes.  The  remarkable 
thing  aboat  this  chart  was  that  it  demonstrated  that  the  weight  of  the 
brain  is  relatively  greater  in  women  than  in  men. 

Splanchnology  was  represented  by  the  internal  organs  of  man  and 
gorilla  compared.  i 

Anthropogeny  was  illustrated  by  six  charts  taken  from  the  atlas  of 
Monsiear  Mathias  Duval,  representing  his  theory  of  the  commencement 
of  life  in  man.  These  charts  represented  the  ovum  of  many  animals, 
including  man,  in  ^heir  various  stages  of  impregnation,  so  that  the 
differences  could  be  easily  compared  aud  studied.  He  opposes  fiercely 
the  doctrine  of  heredity  laid  down  by  Weisman,  Turner,  and  their 
school. 

Prehistoric  anthropology  had  an  extensive  display  made  in  great  de- 
tail, yet  with  the  number  of  specimens  reduced  so  as  to  employ  as  small 
a  space  as  possible.  The  classification  was  that  of  Monsieur  D'Ault  du 
Mesuil,  which  was  a  variation  of  the  classification  of  de  Mortillet.  It 
began  with  the  quaternary  inferior  corresponding  to  the  Chelli^n  of 
M.  de  Mortillet,  the  contemporaneous  animals  being  the  Elephas  an- 
tiquusj  Bhinoceroimerkiij  Hippopotamus  amphibitUj  and  so  went  through 
the  various  stages  or  epochs  until  it  ended  in  the  reindeer — this  for  the 
paleolithic  period.  Samples  and  specimens  were  shown  of  the  fauna, 
and  of  the  human  industry  in  each.  To  describe  it  satisfactorily  would 
be  to  write  an  entire  book  upon  the  science.  It  was  continued  through 
the  various  epochs  and  periods  of  the  age  of  stone  down  to  and  includ- 
ing that  of  the  Neolithic  or  iiolished  stone.  The  mineralogy  of  prehis- 
toric anthropology  also  received  attention,  and  specimens  of  the  vari- 
ous kinds  of  stone  or  minerals  employed  were  displayed.  Processes  of 
tbe  fabrication  and  the  working  of  minerals  of  stone  were  also  shown. 

A  small  series  of  the  implements  characteristic  of  the  age  of  bronze 
were  also  exhibited. 

Prehistoric  craniology  received  due  attention  and  was  represented 
by  the  casts  of  the  skulls  of  the  various  races  which  were  divided,  first, 
into  the  great  periods  of  paleolithic  and  neolithic,  and  these  again  di- 
vided and  subdivided  according  to  the  best  information. 

Trepanation  was  not  forgotten.  Several  specimens  were  shown,  to- 
gether with  the  means  by  which  it  might  have  been  practiced. 

Prehistoric  agriculture  had  a  fine  representation  in  its  display  of  cul- 
tivated fruits,  cereals,  and  vegetables  with  the  textile  plant. 

Not  the  least  interesting  of  the  entire  prehistoric  display  in  the  expo- 
sition was  that  showing  the  proper  methods  for  making  excavations. 
This  was  even  more  important  because  of  its  result.  By  means  of  these 
investigations  were  determined  the  superposition  of  one  civilization 
upon  another  in  the  various  caverns  which  had  been  occupied  for  a  long 
time  as  human  habitations.    Thus  was  determined  the  succession  of 
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occupations,  conseqaeotly  the  succession  of  industries,  of  civMizations, 
and  80  of  races.  Tliese  were  shown  in  detail  and  with  satisfaction.  I 
had  visited  many  of  the  places  here  described  and  was  acquainted  with 
several  localities,  and  it  was  to  me  an  intensely  interesting  eibibit 
It  showed  the  successive  ages  of  prehistoric  civilization  in  a  most  sat- 
isfactory and  convincing  manner. 

The  department  of  ethnography  was  fairly  well  represented,  hot  I 
only  mention  two ;  one  the  exposition  made  by  M.  Boban  from  North 
America,  those  which  had  been  given  to  him  by  the  Smithsonian  Insti- 
tution, and  which  I  recognized  as  having  been  selected  by  myself.  The 
second  was  the  display  from  the  Eoekenmmoddens  of  Cambodia,  and 
now  interesting  because  the  National  Museum  has  just  purchased  a  sim- 
ilar  series  from  that  country  which  were  there  displayed. 

The  history  of  religion  figures  largely  in  the  science  of  antbropologr. 
It  was  well  represented  in  the  exhibition  of  the  school  of  anthropology. 
It  will  serve  for  a  separate  paper. 

Anthropometry  was  illustrated  by  several  charts,  showing  the  various 
measurements,  especially  of  France,  but  also  of  other  and  adjoining 
countries. 

Medical  geography  illustrated  by  charts  the  various  condition  of 
France  from  different  points  of  view. 

Bibliography.'^TheTe  was  a  library  of  the  principal  works  publishtnl 
in  France  of  late  years  bearing  upon  the  subject  of  anthropology  and 
prehistoric  archaeology. 

DENMARK. 

In  the  little  corner  room  from  the  pavilion,  just  beyond  it  on  the 
right,  entering  from  the  Buddha,  was  installed  the  anthropologic  dis- 
play of  Denmark.  The  government  called  to  it-s  aid  three  scientists, 
who  are  at  the  head  of  important  departments  of  the  Boyal  Maseum  of 
Antiquities  in  the  Prince's  palace  at  Copenhagen.  Dr.  Sophas  Muller 
was  charged  with  that  portion  of  the  exposition  relating  to  prebistork! 
archicology;  Mr.  Kristian  Bahnson  with  the  second  part,  relating  to 
the  ethnography  of  Greenland;  and  Mr.  Soreu  Hansen  with  the  third, 
anthropology  in  general.  All  these  sections  were  wonderP'lly  prepareii 
and  united  admirably  in  forming  a  comprehensive  display  of  the  great 
science. 

Denmark  was  the  seat  of  the  discovery  of  the  existence  of  prehis- 
toric man.  In  1807  the  first  public  museum  was  organized  for  the  re- 
ception and  display  of  prehistoric  antiquities,  at  Copenhagen;  aod 
here,  and  then,  was  announced  for  the  first  time  that  chrouolo^nc 
division  of  the  prehistoric  times  into  the  ages  of  stone,  bronze,  au<l 
iron.  This  was  the  work  of  Mr.  Thomson.  He  commenced  his  work- 
in  that  country  in  1816  as  founder  of  the  great  prehistoric  mnseom 
of  northern  antiquities.  He  held  the  position  of  curator  and  did  tbt 
work  belonging  thereto  for  50  years,  and  this  great  museum,  with  its 
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extensive  and  wonderfal  riches,  the  result  of  his  life's  work,  is  his 
moDumeiit. 

The  coadjutor  of  Thomsen  was  Worsaae,  who  during  his  life's  work 
of  25  years  did  more  probably  than  any  other  one  man,  a  scientist 
and  not  particularly  a  discoverer,  to  establish  the  science  of  prehistoric 
anthropology  on  a  firm  basis. 

Engelhardt,  Steenstrup,  and  Thomseu  were  the  early  ones.  To  them 
must  be  given  the  honor  of  beiug  the  discoverers  of  prehistoric 
man.  But  Worsaaa  used  these  discoveries  with  the  rarest  genius  and 
talent.  It  was  not  siinply  in  prehistoric  anthropology  his  talent  was 
shown,  for  he  was  an  all  round  man,  who  did  admirable  work  in  other 
branches  of  the  great  science,  and  not  content  with  that,  was  called  in 
his  later  years  to  be  a  councillor  in  the  cabinet  of  the  king,  and  there 
showed  that  rare  combination,  an  illustrious  scientist  and  a  profound 
and  sensible  statesman. 

The  names  of  others  can  not  be  given  in  this  paper.  It  will  be  enough 
if  we  can  but  mention  their  work.  A  systematic  exploration,  survey, 
and  map  have  been  commenced  of  the  prehistoric  monuments  of  Den- 
mark. The  archaeologists  are  charged  with  this,  and  they,  accompa- 
nied by  good  artists,  are  traveling  and  working  over  the  country  in 
order  to  make  this  map  with  all  accuracy  in  both  art  and  science.  One- 
third  of  the  entire  country  has  been  thus  surveyed  and  more  than  one- 
third  of  this  great  work  has  been  completed.  All  the  monuments  have 
been  discovered,  designated,  drawn,  and  the  most  of  them  are  in  the 
hands  of  the  engravers.  One  thousand  five  hundred  of  these  monu- 
ments are  now  placed  under  the  protection  of  the  law,  either  as  prop- 
erty of  the  government  or  under  prohibition  to  destroy  them  without 
giving  the  government  the  first  right  of  purchase.  Four  great  leaves 
of  this  archseologic  map  of  Denmark  were  displayed  upon  the  walls, 
and  I  confess  the  feeling  of  envy  of  them  and  the  regret  that  my  own 
country  has  not  such  a  map.  I  was  only  consoled  by  the  hope  that 
the  Bureau  of  Ethnology  would  soon  hav^e  completed  the  linguistic  map 
which  is  in  progress  under  its  direction. 

These  four  Danish  charts  of  the  archaeological  monuments  represented 
the  Islands  of  Moen,  a  part  of  the  Seelaud,  the  east  of  Jutland,  and  a 
part  of  its  interior. 

A  library  containing  all  or  nearly  all  the  Danish  books  upon  the  sub- 
ject of  prehistoric  anthropology  was  displayed  in  the  cases  in  this  de- 
partment, and  the  organizers  thereof  were  very  free  in  their  commen- 
dations of  the  private  collectors  and  individuals  who  had  so  willingly 
given  of  their  riches  to  secure  success  at  the  exposition. 

Dr.  Soph  us  MUller  thus  expresses  his  appreciation  of  the  patriotic 
feeling  of  the  Danish  people  in  making  contribution  to  the  need  of  the 
governmental  display  at  the  French  Exposition : 

The  Danish  archseoloj^ical  display  gives  a  good  idea  of  the  patriotic  principles  of 
our  country,  as  it  is  composed  for  the  greatest  part  of  contributions  from  private  col- 
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lections.  They  have  felt  it  a  duty  that  oar  ooantry  should  be  digDifiedly  repraeBtid 
at  Paris,  where  is  reunited  this  year  the  International  Congress  of  Archsologr  ud 
Anthropology,  and  they  were  pleased  to  offer  to  the  committee  their  best  and  o«; 
precions  objects.  The  number  of  objeots  offered  were  even  so  great  that  itwooli 
itself  form  a  small  museum.  But  the  space  which  had  been  reserved  for  osbytbe 
committee  of  the  Exposition  was  too  limited  and  it  would  have  been  an  imposabQitr 
that  all  could  be  accepted.  For  this  cause  the  objects  exposed  were  much  too  muy; 
but  on  the  other  side,  what  we  lost  in  quantity  we  made  up  in  quality.  lisboTi 
that  our  country  possesses  the  best  and  the  most  interesting  objects  belongiog  to  pn- 
historic  archseology. 

The  age  of  stone  in  Denmark,  indeed  in  Scandinavia,  is  divided  by 
the  scientists  of  those  countries  into  two  parts.  The  earliest  was  that 
of  the  Kjoekkenmoeddings,  where  the  implements  were  rongh  and  rode, 
small,  and  comparatively  insignificant  Bat  it  was  the  age  of  poMed 
stone.  The  second  epoch  of  the  age  of  stone  comprised  those  magnifi- 
cent and  beautifnl  examples  of  flint  chipping  found  in  that  ooontij. 
The  paleolithic  age  is  not  represented  in  Scandinavia.  No  objects  be- 
longing to  that  period  have  been  found  there,  and  it  is  believed  by  ^ 
that  it  was  uninhabited  during  that  period.  But  in  the  implements  of 
the  neolithic  period  that  country  was  especially  rich.  There  were  ik 
polished  hatchets,  the  large  tranchets  of  flint,  again  the  small  one^ 
the  scrapers,  the  perforators,  and  the  hatchets  of  deer  born.  Tbese 
have  all  been  found  in,  and  are  supposed  to  belong  to,  the  Kjoekkeo- 
rooeddings,  and  represent  the  first  stage  of  polished  stone  in  that 
country.  I  can  scarcely  attempt  to  describe  the  beauty  and  grao- 
deur  of  the  display  of  the  second  period  of  the  age  of  stone.  On« 
must  have  seen  the  magnificent  specimens  of  that  country  in  order  to 
appreciate  or  even  understand  what  is  meant  by  their  grand  display. 
I  can  only  name  at  hazard,  without  attempting  to  describe  the  dis- 
play. There  were  nuclei!  and  the  hammer  stones,  the  long  blades  and 
flakes  of  flint,  the  exceedingly  large  and  long  stone  hatchets  sbowo 
in  all  the  stages  of  their  manufacture,  from  the  first  flake  strack 
from  the  rock  to  the  finely  polished  and  finished  hatchet  of  extraordi- 
nary length.  The  finely  chipped  poignards,  with  the  ridges  in  tbeir 
handles  worked  herring-bone  fashion,  blades  long,  thin,  sharp;  spear 
and  lance  heads  of  the  same  style,  the  fiint  flaked  almost  like  shavings, 
from  the  edge  to  the  center,  and  done  with  a  regularity  which  wooM 
seem  impossible  but  for  the  specimens  now  before  our  eyes.  Arrow- 
heads in  profusion  and  of  every  i)0ssible  form,  shape,  and  style  of 
manufacture.  Each  one  of  these  particular  forms,  where  there  was 
anything  peculiar  about  it,  was  represented  by  three  examples,  one  of 
which  was  chipped  ready  for  polishing;  another,  polished,  which  was 
new  and  had  never  served,  and  a  third,  a  specimen  which  was  more  or 
less  used.  There  were  other  series  arranged  in  the  same  manner; 
scrapers,  knives,  chisels,  club-heads,  all  the  sort  of  implements  anil 
weapons  belonging  to  that  same  age;  scrapers,  and  pottery  of  varioos 
forms  and  ornamentation. 
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The  polished-stone  age  iu  Denmark  is  most  instructive  and  interest- 
ing. The  number  of  implements  of  this  period  have  filled  the  public 
and  private  collections  and  are  a  source  of  pride  to  all.  The  variety 
and  elegance  of  form,  the  perfection  and  surprising  management  of  the 
falshioning,  provoke  the  greatest  admiration.  The  principal  reason  for 
the  excellence  in  Denmark  lies  in  the  superior  quality  of  the  flint  of  that 
country,  and  the  ease  with  which  it  could  be  worked.  If  we  consider 
the  geographic  formation  of  the  country  and  the  little  islands  which 
are  surrounded  by  the  numerous  fiords  that  have  favored  such  things, 
we  may  understand  the  circumstances  which  gave  birth  to  and  favored 
the  development  of  a  civilization  which  was  comparatively  well  ad- 
vanced. This  age  is  supposed  to  have  endured  for  about  2,500  years 
and  to  have  come  to  an  end  from  1,500  to  2,000  years  B.  0.,  when  it  was 
supplanted  by  the  age  of  bronze.  This  age  was  correspondingly  well 
represented.  It  is  but  small  wonder  that  Denmark  should  have  fur- 
nished those  profound  students  who  have  made  such  wonderful  prog- 
ress in  the  science  of  prehistoric  anthropology.  Its  richness  in  antiq- 
uities is  surprising  and  can  not  be  understood  without  being  seen,  and 
the  more  it  is  seen  and  studied  the  more  surprising  and  bewildering  it 
becomes  in  number,  extent,  and  beauty.  Not  to  mention  more  than  the 
word  amber,  would  be  to  give  a  theme  which,  to  be  exhaustive,  would 
require  an  entire  book.  The  museum  at  Copenhagen  possesses  now 
over  200  discoveries  of  amber  wrought  by  the  prehistoric  man  as  his 
ornaments  for  personal  decoration.  Four-fifths  of  these  came  from  the 
Island  of  Jutland,  but  the  rest  were  fairly  well  distributed  around  the 
various  coasts.  To  follow  out  the  commercial  relations  between  the 
Scandinavian  and  other  prehistoric  countries  by  means  of  its  trade  in 
amber  would  require  more  space  than  could  be  devoted  in  this  paper. 
Wherever  in  Europe  prehistoric  man  of  this  epoch  has  been  found,  am- 
ber has  been  found  with  him,  and  it  is  believed  that  nearly  all  of  it  came 
from  the  North  Sea  and  was  exchanged  for  the  objects,  implements, 
and  weapons  of  a  foreign  country.  It  is  believed  that  the  commerce  in 
amber  can  be  traced  back  to  a  period  commencing  1,000  years  before 
Christ.    Numerous  cases  of  amber  were  displayed  in  this  Exposition. 

Of  the  bronze  age  there  were  many  specimens.  The  bars  or  ingots  of 
bronze,  rough  and  rude,  the  molds  for  casting  hatchets  and  saws,  hatch- 
ets of  all  kinds,  knives,  saws,  sickles,  razors,  pinchers,  arrowheads, 
swords,  poignards,  trumpets,  spearheads,  rings,  fibula,  etc.,  were  there 
shown  in  all  perfection ;  in  all  their  beauty  and  wealth  of  form  and  com- 
pass. One  case  was  devoted  to  vases,  of  gold,  of  bronze,  of  wood ;  some 
of  them  are  ornamented  with  tin  inlaid,  having  the  appearance  of  the 
ware  of  the  Japanese.  The  metal  work  was  some  of  it  hammered,  some 
repou8s6,  some  cast.  The  ornamentation  was  of  the  style  of  the  bronze 
age,  geometric  design,  made  by  points  and  lines. 

Two  exceedingly  interesting  specimens  in  the  Danish  display,  that 
impressed  themselves  with  greater  case  upon  the  understanding  and 
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memory  of  those  who  saw  them  and  gave  them,  at  less  expeoditiiR  of 
of  thooghty  a  better  underatandiDg  of  the  prehistoric  mau  of  tliatcoQn- 
try  during  the  bronze  age,  were  the  two  figures,  reproductions  of  a 
warrior  and  a  woman,  dressed  in  the  costume  of  the  perioil,  beiog  i 
reproduction  of  like  objects  possessed  by  the  museum  at  Coi>enhageD. 
The  warrior  wore  a  bonnet  upon  his  head;  it  was  round,  aud  maileof 
double  cloth ;  no  seams  were  shown.  His  body  was  covered  witb  a 
square  jiiece  of  cloth  coming  down  to  the  knees  and  boand  around  by 
different  straps  and  thongs,  tied  at  tlie  back.  He  wore  a  niantle  npoD 
his  shoulders  which  fastened  at  the  neck  with  a  fibula  of  bronze.  UU 
feet  were  covered  with  sandals  bound  across  the  top  witb  cord ;  he  bad 
a  leather  belt,  which  was  fastened  with  a  button  of  bronze  ornamental 
with  a  piece  of  incrusted  amber.  On  his  arm  was  a  gold  ring,  and  kr 
held  in  his  hand  a  sword  of  bronze. 

The  woman  wore  upon  her  head  a  net,  which  was  in  a  snfficient  statr 
of  preservation  when  found  to  enable  them  to  imitate  the  fabrication 
It  was  made  by  simple  interlacing  of  threads.  Her  jacket  was  a  sihpt 
IHece  of  stuff  which  was  originally  too  short  and  had  been  added  to- 
pieced  as  it  were.  Her  petticoat  was  made  without  bein^:  cat  and  ira< 
sewed  only  to  bring  the  two  ends  together.  Her  cloak,  which  fastenel 
with  a  hook,  was  ornamented  in  different  colors,  different  designs  beiu^ 
nsed  in  an  ingenious  manner  of  twisting  the  thread.  All  the  jewein 
which  she  had — the  collar,  the  clasp  to  her  cloak,  the  bronze  bracelet, 
and  the  gold  riug  were  reproduced  in  the  forms  which  have  been  found 
to  be  the  most  frequent.  She  carried  by  her  side  a  small  poniard  id  a 
wooden  scabbard. 

In  the  reproduction  of  these  objects  the  mus^  had  employed  the  ven 
table  bronze ;  one  part  tin  and  nine  parts  copper.  These  dresses  wen 
made  by  Madame  Klein,  director  of  the  Academy  of  Art  and  Indosthee 
for  Women,  who  has  studied  them  minutely  in  their  original  productioL, 
and  she  and  her  scholars  have  produced  them  with  minate  exactne^c^. 
The  color  was  the  only  thing  about  which  there  was  doabt^  for,  be  it 
understood,  that  all  these  objects  were  found  in,  and  came  from,  tomliev 
and  from  having  lain  cither  in  wooden  coflSns,  or  by  contact  with  tin 
earth,  have  become  a  dark  brown  or  possibly  a  black.  I  have  one  i-: 
these  pieces  from  the  same  place  out  of  one  of  these  tombs.  The  uf-ar 
est  description  I  can  give  of  its  color  would  be  a  butternut. 

The  age  of  iron  was  represented,  a  full  series  of  the  ethnoi^rapiij  t^ 
Greenland,  together  with  all  the  books  and  specimens  presented  oi 
gathered  by  that  celebrated  and  well-known  ardent  scientist  and  &s 
thropologist,  Mr.  Soren  Hansen.  One  of  the  moat  important  work«> 
done  by  anthropologists  in  later  years  in  relation  to  America  L^* 
been  that  accomplished  by  this  gentleman,  and  he  had  at  this  displai 
an  example  of  his  work.  Many  years  ago  Lund,  who  was  himself  i> 
aid,  being  in  the  plains  and  caverns  of  Samidouro,  Brazil,  made  st^r? 
anthroiM)logic  discoveries  in  regard  to  the  prehistoric  man,  and  beis^' 
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unable  to  make  stadies  of  tbetn  himself,  or,  may  be,  having  com- 
pleted them,  sent  them  to  Copenhagen.  They  were  lost  in  transit  and 
did  not  arrive  fbr  some  time  after.  Upon  their  arrival  they  were  un- 
recognized, and  it  was  not  until  the  last  3  or  4  years  that  these  valu- 
able relics  were  discovered  by  Mr.  Hansen,  brought  to  light,  investi- 
gated, compared,  measured,  and  the  result  made  known  to  the  world. 
He  thinks  from  these  investigations  that  there  is  evidence  at  least  of 
the  possibility  of  man  having  existed  in  South  America  in  the  Tertiary 
period,  and  in  this,  I  believe  M.  de  Quatrefages,  the  most  conservative 
of  all  European  anthropologists,  coincides,  except  as  to  the  geology  or 
paleontology — whether  the  Tertiary  epoch  of  America  is  not  one  period 
behind  that  of  Europe.  This  question  has,  I  believe,  received  little 
attention  from  the  American  paleontologists,  except  Professor  Cope, 
and  he  doubts  the  correctness  of  the  conclusion.  If  he  be  correct,  it 
puts  the  appearance  of  man  in  South  America  at  the  greatest  antiquity 
probably  of  any  other  well-defined  discovery  of  the  kind. 

The  age  of  bronze  came  to  an  end  in  Scandinavia  about  the  com- 
mencement of  the  Christian  era,  but  the  age  of  iron  or  its  first  use 
began  some  centuries  before  that.  These  ages  necessarily  lap  one  over 
the  other.  The  prehistoric  iron  age  in  Scandinavia  was  divided  into 
three  grand  epochs  before  the  commencement  of  the  historic  period 
which  was  about  the  year  1000.  These  were  the  epochs  of  the  bar- 
barian. 

At  the  far  end  of  the  pavillion  was  exhibited  a  great  runic  stone, 
which,  as  shown  by  its  inscriptions  in  ancient  runes,  recounts  the 
exploits  of  Harald  Ylaatan,  who  lived  from  935  to  986  A.  D.,  and  to  his 
iUustrions  parent,  Gorm,  the  first  historic  king  of  Denmark  and  to  his 
queen,  Thyra. 

Neither  time  nor  space  permits  a  description  of  the  other  two  depart- 
ments of  the  Danish  display — the  ethnography  of  Greenland  and  Mr. 
Hansen's  display  of  anthropology. 

Mr.  Waldemar  Schmidt  had  the  immediate  charge  of  this  exposition, 
and  he,  as  many  others,  attended  on  each  specified  occasion  to  open 
cases,  display  objects,  explain  them,  and  make  the  necessary  speeches 
and  lectures  for  the  education  and  edification  of  the  public.  These 
gentlemen  have  recognized  the  great  advantage  to  be  derived  from 
anthropometry  in  their  anthropologic  studies  both  of  prehistoric  and 
modern  Greenland.  Therefore  they  have  organized  their  governmental 
commissions  for  the  purpose  of  carrying  on  these  studies.  More  than 
three  thousand  Greenlauders  have  been  measured,  weighed,  and  tested 
with  the  exactness  peculiar  to  the  science  of  anthropometry.  The  walls 
were  covered  with  charts  of  anthropometric  measurements,  showing  in 
great  detail  the  difference  of  height,  average,  and  extremes,  the  color 
of  the  hair  and  eyes,  and  the  effect  in  these  respects  of  the  crossing  of 
the  races  of  the  Danes  and  Greenlauders  and  Eskimos. 
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SPAIN. 

Spanish  prehistoric  archSBology  was  represented  in  four  cases,  being 
selections  fram  the  collection  of  MM.  Henry  and  Louis  Siret,  Nail 
rue  Joseph,  Antwerp,  Belgium.  These  gentlemen  (brothers)  madv 
extensive  exploration  in  the  province  of  Garthagena,  in  the  soatbeast 
of  Spain,  which  they  published  in  a  magnificent  albooi.  1  had  tb*^ 
pleasure  to  visit  their  house  and  examine  their  collection  at  Antwerp. 
Their  collection  represented  the  neolithic  period,  the  bronze  a^e,  an! 
the  period  of  transition  from  one  to  the  other.  There  were  arms,  imple 
ments,  and  ornaments  in  stone  and  bone,  immense  vases  of  pottery, 
some  of  which  were  used  for  burial  by  inhumation.  The  usual  hmn: 
implements  and  objects  were  shown.  There  were  sepultures  of  van 
ous  kinds,  and  fragments  of  clothing  made  of  linen  cloth  were  found 
with  the  bodies.    Agriculture  and  industries  had  large  representation. 

SWITZERLAND. 

Switzerland  was  represented  by  the  collection  of  Mr.  ValeiitiDf 
Schmidt.  There  were  the  usual  objects  belonging  to  the  neolitiir 
period  and  found  in  connection  with  the  lake  dwellings  of  that  eimli. 
While  the  objects  were  choice  and  well  selected,  and  conseqnentljof 
beauty  and  importance,  there  was  nothing  remarkable  about  them  mon^ 
than  one  can  find  in  good  museums. 

BELGIUM. 

Belgium  had  a  representation  of  fifty  cases  devoted  to  prebistork 
anthropology  and  archaeology,  though  the  occupation  repreeeuted  may 
have  come  down  somewhat  into  the  commencement  of  historic  timtiN 
That  portion  of  their  display  which  they  called  ethnology  was  deTotni 
q>lmost  exclusively  to  the  crania  and  skeletons  of  prehistoric  me^,  W 
which  they  carried  over  to  ethnology  because  of  the  exhibition  of  lb? 
specimens  of  Neanderthal,  Engis,  Spy,  Oro  Magnon,  Furfooz,  Sclaii 
neanx,  Antwerp,  SelzaBte,  with  some  individuals  from  Frankish  cem^ 
teries. 

The  paleolithic  period  was  well  represented,  and  this  in  some  of  \u 
earliest  manifestations,  for  the  occupation  of  Belgium  by  prehist^rir 
man  seems  to  have  begun  at  as  early  a  period  as  that  of  aoy  otliK 
country  of  Europe.  A  principal  depot  of  this  early  occapatioQ  is  it 
Mesvin,  near  Mons  (Hainault).  There  were  many  pieces  of  flint  di^ 
played  from  this  depot,  which  is  believed  by  some  of  the  Belgioin 
prehistoric  archaeologists  to  belong  to  the  very  earliest  quaternan 
geologic  period,  and  to  have  been  earlier  than  the  de[>ots  at  either 
Chelles  or  St.  Acheul. 

In  objects  belonging  to  the  cavern  period — mammoth  and  reindeer- 
southern  Belgium  is  especially  rich.  The  rivers  Meuse,  Lesse,  a^ 
Sambre  have  many  caverns  in  the  ravines  along  their  banks,  and  tbtj 
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were  largely  occupied  by  man  in  this  early  antiqnity.  The  representa- 
tion of  the  geography  of  this  country  and  of  the  caverns  was  exceed- 
ingly elaborate,  and  the  display  of  objects  therefrom  very  rich. 

M.  Dnpont  continued  in  1872  the  excavations  of  caverns  in  that 
country  which  were  begun  by  Schmerling  35  or  40  years  before,  and 
MM.  de  Pnydt,  Fraipont  and  Lohest  took  it  up  in  18S4  where  M.  Dnpont 
had  left  it.  These  gentlemen  made  many  investigations  and  excava- 
tions in  the  caverns  of  the  Lesse  and  Mense^  but  the  principal  one  was 
at  the  Grotte  de  Spy,  a  few  miles  northwest  from  the  city  of  Diuant, 
where  were  found  the  celebrated  skulls  and  skeletons  of  prehistoric 
man.  Not  only  did  these  discoveries  verify  those  of  Schmerling  and 
Dupont,  and  establish  with  greater  certainty  the  existence  of  the  paleo- 
lithic i>eriod  and  the  human  occupation  during  that  period  in  the  num- 
berless caverns  of  that  locality ;  but  it  served  to  emphasize  our  knowl- 
edge concerning  the  race  of  men  belonging  thereto.  The  discoveries 
at  Neanderthal  and  Ganstadt  were  only  of  human  skulls,  but  that  of 
Spy  included  much  of  the  skeleton,  and  has  done  more  than  probably 
any  other  to  give  us  an  accurate  knowledge  of  the  anatomy  and  osteol- 
ogy, and  of  the  size  and  form  of  this,  the  man  of  greatest  antiquity 
whose  remains  have  yet  been  found. 

The  Belgian  display  was  worthy  of  much  commendation.  Not  only 
was  it  quite  complete,  but  its  arrangement  was  excellent.  The  student, 
as  he  passed  along,  could  comprehend  and  understand  the  science  which 
it  illustrated  and  the  sequence  of  the  specimens  dispLayed.  Maps  were 
displayed  upon  the  walls  which  showed  the  various  prehistoric  stations 
and  the  different  periods  and  epochs  to  which  they  belonged.  With 
lithographs,  drawings,  and  photographs  the  various  caverns  of  southern 
Belgium  were  well  illustrated.  La  Nauletto,  Pont-a- Lesse,  Montaigle, 
Furfooz,  Ghaleux,  Hastiere  were  shown  in  their  geographic  position,  by  a 
general  view,  three  sections,  longitudinal,  and  transverse.  The  cavern 
of  Spy  was  shown  in  much  the  same  way,  but,  being  more  modern  and 
considered  more  important,  it  was  given  in  greater  detail.  A  section  was 
given  both  ways,  showing  the  various  strata  in  the  cavern,  while  in  the 
case  below  were  laid  out  a  series  of  objects  found  in  each  stratum.  This 
was  continued  in  a  similar  manner  in  many  other  of  the  caverns.  By 
these  means  one  could  study  the  prehistoric  archteology  of  Belgium  in 
great  detail  and  with  much  certainty. 

The  neolithic  period  was  occupied  principally  with  the  great  quarry  at 
Spieiines.  I  had  visited  it  and  studied  it  under  the  guidance  of  M.  Gor- 
net,  HOW  unhappily  deceased,  and  this  display  was  particularly  gratify- 
ing to  me.  Many  excavations  have  been  made  in  this  quarry,  and  it  and 
the  workshop  have  been  so  studied  as  to  be  understood  in  all  its  rela- 
tions to  the  prehistoric  man.  These  excavations  had  been  carefully  de- 
signed nt  the  time,  and  the  designs,  together  with  the  objects  found,  were 
here  laid  out  before  the  beholder. 

These  labors  so  conscientiously  done  in  respect  of  the  prehistoric  sta- 
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tioDS  mentioned,  were  extended  with  greater  or  less  success  over  almo^ 
the  entire  country,  and  what  surprised  me  was  that  in  northern  Belgiaa, 
in  the  neighborhood  of  Ghent,  and  between  it  and  Antwerp,  have  beeo 
lately  found  enough  of  the  prehistoric  objects  to  est4ibli8li  the  hnim. 
occupation  of  that  country  in  prehistoric  times. 

HISTORY  OF  WRITING. 

The  study  of  inscriptions  has  demonstrated  the  relationship  betwefo 
the  various  forms  of  the  alphabet,  and  has  enabled  the  student  to  follof 
their  transformation  from  their  origin  to  modern  times.  An  atteiopt 
was  made  at  the  French  Exposition  by  Monsieur  Philip  Berger  to  col^ 
lect  the  principal  forms  of  writing  in  antiquity,  and  to  g^ve  ar^sum^d 
their  progress  and  relationship. 


CLASSIFICATION. 

I.- 

■Pictographic, 

On  dolmens   and  stone 

roonnments 

of            Eskimo. 

western  Europe. 

Oceanica. 

Scandinavia. 

Messages: 

Nortb  American  Indian. 

Sticks,  feathers,  knots,  etc 

II.- 

-Hieroglyphic, 

Caneiform: 

Egyptian. 

Sumero- Akkadian . 

Hittites. 

Babylonian. 

Chinese. 

Assyrian. 

Mayas. 

Persian. 

Mexican. 

Scytbian. 

Easter  Island. 

III, 

-^Alpkaheiic, 

Semitic: 

Pbceuician. 

Panic. 

Neopnnic. 

Ancieut  Hebrew. 
Aramean  : 

Nabateau. 

Palmyrean. 

European : 
Etruscan. 
Greek  Archaic. 

Latin  Archaic. 
Scandinavian. 

Runic  stones,  first  and  sr^^ 
period. 
Ogham  stones,  Ireland. 
Gaul. 

Hebrew  Carr^. 

Saxon 

Syrian. 

British. 

Arabic. 

Hindoo : 

Himyarite. 

Sanscrit. 

Ethiopian. 

Bactrian. 
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PICTOGRAPHIC  WRITING. 

No  discovery  or  invention  hail  so  great  ^n  effect  upon  tbe  develop- 
ment of  hnman  civilization  as  that  of  writing.  The  invention  of  writing 
was  the  debut  of  history.  Writing  made  history  possible.  Although 
we  have  no  knowledge  of  the  actual  beginning  of  writing,  we  may 
suppose  it  to  have  been  by  picture  writing.  This  certainly  was  the 
earliest  of  which  we  know.  It  was  called  pictography,  and  g<'ive  but 
little  more  than  the  rudiments  of  the  idea  intended  to  be  recorded. 
The  pictographic  inscriptions  found  on  the  most  ancient  monuments  of 
the  stone  age  have  a  marked  resemblance  to  those  we  find  to-day 
among  savages  who  live  in  a  corresponding  state  of  civilization.  It 
employed  usually  a  mixture  of  images  borrowed  from  animal  life,  and 
of  figures  which  were  after  a  fashion  geometric. 

Pictographic  writing  sef^ms  to  have  spread  over  almost  the  entire  sur- 
face of  the  globe.  Pictographs  are  to  be  found  in  almost  every  coun- 
try. There  was  no  single  system  of  pictography.  Each  nation  or  tribe, 
even  each  family  or  person,  may  have  established  a  code  for  itself  or  may 
have  followed  no  code.  They  may  have  been  governed  in  making  pic- 
tographs more  by  fantasy  or  caprice  than  anything  else.  Pictographs 
have  been  found  of  the  highest  antiquity  in  Asia  and  in  Europe,  while 
they  are  still  employed  in  Africa,  Oceanica,  and  among  the  North 
American  Indians.  The  works  of  Gol.  Garrick  Mallery  in  the  Bureau 
of  Ethnology  are  standards  for  the  latter. 

Fig.  1  of  PK  CLXii  represents  the  engraving  of  the  covering  stone  of 
a  small  dolmen  at  Baker  Hill  in  Bosshire,  Scotland,  from  Mr.  Simpson. 
This  represents  the  cup  marking  of.  nearly  every  kind,  some  of  which 
have  been  found  in  almost  every  part  of  the  globe. 

Fig.  2  of  PI.  CLXii,  is  an  engraving  on  one  of  the  granite  supports  of  the 
dolmen  of  Petit-Mont  at  Arzon,  Morbihan.  Two  human  feet  are  repre- 
sented and  many  undulated  lines.  Some  of  those  which  are  continuous 
have  been  taken  to  be  serpents,  but  there  is  no  more  reason  for  this 
than  is  shown  by  the  lines  themselves.  There  are  two  open  U's,  which 
is  a  common  sign  in  that  country.  Another,  equally  common,  is  the 
crook  just  below  the  U's.  They  are  sometimes  with  the  crook  turned 
to  the  right,  sometimes  to  the  left,  and  are  occasionally  arranged  in 
groui>8,  one  following  the  other.  They  resemble  a  figure  7,  sometimes 
placed  right  and  sometimes  reversed. 

Fig.  3  of  PI.  OLXii  is  an  engraved  support  of  the  dolmen  of  Oavr'Inis, 
Morbihan.  This  dolmen  was  under  a  tumulus.  It  consisted  of  a  rec- 
tangular chamber  with  a  long  covered  en  try- way  extending  nearly  to 
the  periphery  of  the  tumulus.  It  is  of  granite  slabs,  which  were  nearly 
all  engraved  similar  to  the  one  shown,  though  not  intended  to  be  copies 
or  exact  imitations. 

These  are  all  one  twenty-fifth  natural  size. 


67U  REPORT   OF  NATIONAL  MUSEUM,  1890. 

PL  GLXiii  represents  a  slab  of  granite  one-fifth  uataral  size  fromtM 
dolmen  of  Gavr'Iuis,  Morbiban,  on  wbich  is  engraved  in  deep  lines  thu 
oatline  of  a  polished  stone  hatchet  with  its  handle.  This  has  been  no 
protected  from  weathering  by  being  under  the  tnmnlas  as  that  it  isDol 
degradeil  and  has  been  cited  as  one  of  the  evidences  of  that  maimer  ol 
handling  the  polished  stone  hatchet. 

The  display  of  idctographic  writing  at  the  French  Exposition  was  ai 
follows : 

1.  Marks  on  the  dolmen  of  Men-er-Hroek,  Morbihan,  France.     (Cast.) 

2.  Rock  carvinp;  at  Skebbervall,  Bohnslan,  Sweden.    (Cast.) 

3.  Modern — An  Indian  petition  claiuiiug  tbe  possession  of  certain  lakes.    TheorigiBd! 

is  in  tbe  Museum  of  Santiago,  Chili.    A  cast  given  by  Dr.  Meyer,  of  Dresdea.1 
4  and  5.  Inscriptions  from  Easter  Island,  engraved  on  wood.  I 

6  and  6a.  Mayas  writing  from  Yucatan— inscription  from  the  steps  of  tbe  temple  otj 
Palenque.    From  the  Mns^e  Trocadero.    (Cast.)  | 

7.  Mexican  writing— a  mixture  of  pictographs  and  hieroglyphs.     Dedication  of  tin | 
grand  temple  by  Abuitzotl.  i 

This  bas-relief  represented  the  king  laying  the  corner-stone.  Above  and 
below  appeared  the  date,  of  which  a  translation  has  been  attempted,! 
viz:  '*The  day  7  Roseau,  13  of  the  month  ItzeaUt  Xochilloit  oftbci 
year  £ight  Ruseaux  (Feb.  19th,  14»7).'*  Cast.  The  original  at  the  Na- 
tional Museum,  Mexico. 

HIEROGLYPHIC  WEITIWO. 

When  the  pictographic  system  had  so  progressed  that  each  picture 
represented  an  idea,  and  when  made  after  a  given  design,  it  representee! 
the  same  idea  continuously,  the  art  of  writing  was  bom.  This  wa$ 
ideography,  and  was  thus  named  because  it  rendered  the-  ideas  of  tbe 
writer,  by  signs,  the  meaning  of  which  was  fixed  or  had  been  agretii 
upon.  The  ideas  to  be  expressed  were  naturally  of  groat  number,  and 
the  ideographs  became  complicated.  It  was  called  hieroglyphic  W. 
cause  it  was  practiced  principally  by  the  priests— the  hierarchy.  Tbe 
term  <<  hieroglyphic"  was  applied  first  to  the  ancient  Egyptian  writing, 
but  afterwards  to  all  analogous  systems. 

The  ideographic  or  hieroglyphic  system  extended  to  many  natious 
or  peoples,  but  the  codes  of  hieroglyphs  were  different.  The  priocipal 
hieroglyphic  writings  were  tbe  Chinese,  Egyptian,  Assyrian,  or  Cunei- 
form, and  Hittites  in  the  eastern  hemisphere;  and  the  Aztecs  and 
Mayas  in  the  western. 

The  resources  of  language  and  tbe  needs  of  writers  caused  the  iutro- 
duction  of  other  signs  and  characters,  which  completed  the  ideographic 
signs  and  added  precision  to  their  sense.  Thus  it  came  that  some  of 
the  ancient  writing  employed  all  three  of  the  systems;  the  ancient 
Egyptian  writing  was  at  the  same  time  hieroglyphic  and  alphabetic. 

The  first  growth  by  which  written  language  came  into  being  is  qb- 
known.  It  is  surmised  that  because  of  the  nee<ls  of  people  for  tii<* 
recording  of  facts,  or  for  the  transmission  of  messages,  some  system 
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Plate  CLXII. 


ffg-   / 


n-^2. 


ngs. 


Fio.  1.  Enn^viiur  on  stone  of  dolmen.    (Ross-shire,  Scotland.    From  Archaic  sculpturing. 

fVomSlmpson,  Plate  XIV.) 
Fio.  2.  Engraving  on  support  of  dolmen.    (Petit-mont,  Arzon,  Morbihan,  France.) 
Fio.  8.  Specimens  of  engravings  on  supports  of  dolmen.    (Gavrlnls,  Morbihan,  France.) 
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PLATE  CLXIII. 


PiCTOGRAPH.   Polished  Stone  Hatchet. 
(Dolmen  of  Qavr'Inis,  Morblban,  France.  One-third  natural  size.) 
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fihoald  be  invented,  and  thus,  little  by  little,  the  art  of  writing  grew  to 
its  present  perfection.  In  the  hieroglyphic  system  each  sign  repre- 
sented an  idea  which,  being  in  the  mind  of  the  maker,  would  be  recog- 
nized and  understood  by  the  reader. 

For  the  specimens  of  Ghiuese  hieroglyphic  writing  the  visitor  was 
requested  to  see  the  adjoining  section  in  ethnography,  where  Chinese 
industries,  arts,  etc.,  especially  that  of  printing,  were  displayed  at 
length. 

Cuneiform  writing. — Cuneiform  writing  was,  like  that  of  the  Chinese, 
composed  in  its  origin  of  figures  that  have  become,  little  by  little, 
unrecognizable.  Their  primitive  form  is  found  in  the  most  ancient 
Chaldean  inscriptions.  The  principal  varieties  of  Cuneiform  writings 
are  the  Chaldean,  which  lasted  until  the  fall  of  Babylon.  The  Assyrian 
and  Persian  seem  to  have  been  simplified  from  an  Arian  language. 

6  and  8^.  Bricks  from  Babylon.  One  bearing  the  aeal  of  Nebach.idnezzar  stamped  in 
the  soft  brick  before  it  was  burnt.  Translation.—**  Nebachaduezzar,  King  of 
Babylon,  King  of  Natioos,  Qrand  King,  Servant  of  the  Great  Qod,  Restorer 
of  the  Towersand  the  Pyramids,  I."  One  showing  the  bitumen  stili  attached 
which  had  served  as  cement. 

9.  Assyrian  writing— Obelisk  of  Nimrod,  built  by  Salmanazar  II,  about  860  B.  C. 

This  celebrated  monument  represents  the  kings  bringing  tribute  and  mak- 
ing submission  to  Salmanazar.  Men  are  carrying  bars  of  precious  metal. 
There  are  the  elephant,  horse,  camel,  and  gigantic  apes.  Among  the  tribu- 
taries shown  in  the  second  register  is  the  King  of  Israel  Jehu  prostrate  before 
the  feet  of  the  King  of  Assyria.  Underneath  is  the  legend  :  Jebona  bin  Omri 
(Jehu  Son  of  Omri).    Cast.    The  original  is  in  the  British  Museum. 

Hittite  Hieroglyphs. — ^These  are  anterior  to  the  year  1000  B.  0. 

10.  Lion  found  by  his  excellency  Haradg-bey  at  Marach,  Asia  Minor.    Cast  given 

by  the  Mus^  of  Ethnography  of  Trocadero.    The  original  is  at  the  Impe- 
rial Museum,  Constantinople. 

It  is  scarcely  20  years  since  the  discovery  of  the  first  inscription  of  these 
characters.  Since  then  the  number  has  increased,  but  without  being  yet 
deciphered.  It  appears  to  have  been  nsed  before  the  invention  of  the  alpha- 
bet by  the  people  on  the  borders  of  Syria.  On  this  lion  one  can  see  the  gross 
hieroglyphic  characters  covering  its  body. 

Egyptian  toriting. — Egyptian  writing  is  the  most  perfect  of  the  hiero- 
s^Iyphic  system.  It  was  the  forerunner  of  the  alphabet,  it  is  presented 
in  three  forms — the  writing  hieroglyphic,  hieratic,  and  demotic.  The 
jieroglyphs  have  preserved  with  a  remarkable  fidelity  the  primitive 
mm  of  the  ancient  ideographs,  which,  on  the  contrary,  disappear 
ilmost  entirely  in  the  hieratic  and  demotic  writing.  The  latter  are  the 
forms  most  altered  from  the  hieroglyphs.  The  most  celebrated  speci- 
nen  of  this  system  was  the 

1.  Rosetta  stone,  with  its  corresponding  paragraphs  in  hieroglyphic,  demotic,  and 
Greek,  each  being  a  translation  of  the  other. 

This  was  found  in  1799,  during  the  French  expedition  to  Egypt,  by  an 
officer  of  artillery  named  Boussard.    The  name  of  the  King— Ptolemy— was 
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reoognised  in  each,  or  at  least  in  two  of  the  writings,  and  thna  cansed  \k 
discovery  of  their  similarity  and  lead  to  the  deciphering  of  the  hierogiTjiiis 
by  ChampoHion.  Cast  given  by  the  British  Masenm,  which  posseeses  tk« 
original. 

ALPHABETIO  WBITINa. 

Aboat  the  year  1500  B.  0.,  that  is  about  or  before  the  time  of  Moses^ 
the  alphabet  made  its  appearance  among  the  Phceniciau  and  afterwanls 
among  the  Hebrew  peoples  on  the  Syrian  coast  It  woald  seem  to  have 
been  only  a  simplification  of  Egyptian  writing,  adapted  to  the  needs  of 
commerce.  The  PhoBuicians  borrowed  from  the  great  mass  of  Egyptlac 
hieroglyphics  about  twenty  signs  corresponding  to  the  principal  artleo 
latory  sounds  of  human  speech.  This  was  a  radical  transformation  of 
the  art  of  writing.  We  can  believe  that  it  was  of  much  greater  imp(>rt 
than  supposed  by  its  discoverers.  It  changed  for  all  the  world  and  fv: 
all  time  the  power  of  man  over  his  civilization  by  g^iving  him  the  abili:;. 
to  record,  communicate  and  perpetuate  his  knowledge.  Monmeur  Kt 
nan  declares  the  discovery  of  alphabetic  writing  to  be  the  high^' 
testimony  of  the  genius  of  man.  Capacity  to  utter  articulate  8oaD<l« 
is  limited,  so  a  very  few  characters  were  sufficient  to  record  them,  ar><: 
it  was  not  difficult,  the  discovery  once  made,  to  render  all  of  man's  idtas 
and  to  give  every  shade  of  his  thought  These  signs  formed  the  aC 
phabet  of  writing. 

The  Phoenician  alphabet  was  modest  in  its  commencement,  but  it  6n 
ished  by  triumphing  over  all  other  systems,  and  has  imposed  itself  op  •: 
all  civilized  peoples.  It  gave  birth  to  all  the  Semitic  alphabets,  iix'^s 
the  Hebrew  to  the  Syrian  and  Arabic,  yet  they  employed  only  the  ao 
sonants.  It  gave  birth  to  the  Greek  alphabet  in  which  was  created  tk- 
vowels,  and  was  thereupon  communicated  to  the  Etruscans,  the  Latiti^ 
the  Slav  and  Oermanic  peoples,  and  so  all  over  Europe. 

The  Greeks,  after  some  hesitation  and  trial,  finally  determined  fc: 
all  these  languages  and  peoples  the  system  of  alphabetic  writing  fix<3 
left  to  right  The  Phenician  alphabet  spread  to  the  east  and  south,  ^-^ 
well  as  to  the  north  and  west.  It  gave  birth  to  the  Aramean,  to  Ut 
ancient  Hindoo,  and  so  to  the  modern  alphabets  of  India.  Inde^' 
with  the  exception  of  China  and  Japan,  and  their  dependencies,  to  ^ . 
those  of  Asia.  Whatever  of  ideographic  or  hieroglyphic  writing  tbc-^ 
peoples  may  have  employed,  they,  with  the  exception  noted,  only  asr.i 
an  alphabet  descended  from  the  twenty-two  letters  of  the  Pheniciar^ 

The  alphabetic  writing  descending  from  the  Phcenician  alphabet  > 
divided  Into  three  branches  : 

(1)  The  Semitic  alphabet,  which  is  written  from  right  to  left  and  I 
no  vowel.  The  principal  of  these  are  the  Phoenician,  from  which  is  1- 
rived  the  Punic  and  Neopunic,  the  ancient  Hebrew,  the  Aramean,  wh  .* 
gave  birth  to  the  Kabatean,  the  Palmyrenian,  the  Hebrew  Carre,  - 
the  Syriac  and  the  Arabian,  and  finally  the  alphabet  Himyadte  j:  > 
Ethiopian. 
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(2)  The  Europeau  alphabets  which  are  all  derived  from  the  iiiident 
I'iiGBnician  by  the  intenuediatiou  of  the  Greek. 

(3)  The  alphabets  of  ludia  and  of  Pehlevi,  which  descended  at  a 
comparatively  receut  date  from  the  Arameau. 

1.  Semitic  alpuabbt. 
Hebrew  alphabet. 

12.  Pillar  Daibou ;  with  an  iiiscriptiou  of  M68a,  kiug  of  Moab,  abont  875  B.  C. 

This  is  placed  at  the  head  because  of  its  importance,  for  it  is  one  of  the  most 
ancient  alphabetic  inscriptions  kLown  (but  see  Mr.  W.  FlinUer  Petrie's  dis- 
coveries of  18o9  at  Kabun,  in  which  be  finds  many  possibly  alphabetic  signs 
of  the  Xlltb  dynasty,  2600  B.C.).  One  can  recognize  in  the  foregoing  in- 
scription the  relationship  of  different  Hebrew  letters  with  those  of  the  PhoDui- 
cian  and  Archaic-Greek  alphabets.  Cast  given  by  the  Louvre  Museum,  which 
possesses  the  original. 

rhanioian  alphabet, 

13.  Bronze  cup  dedicated  to  Baal  Lebanon  (the  god  of  Lebanon),  by  King  Hiram,  800 

to  1000  B.  C.   The  original  is  at  the  Biblioth6que  Natiouale  (Cabinet  des  M<S- 
dailles). 

14.  An  inscription  engraved  on  one  of  the  colossuses  of  Ipsauiboul  by  a  mercenary  of 

Psammetic,  050  to  600  B.  C.    Cast. 

15.  Cyprns.    Inscription  bilingual,  PhoBuiclan  and  Cyprian  of  Idalie  of  the  year  4 

of  the  King  Melekjaton,  376  B.  C.    Cast  from  the  original  in  the  British 
Museum. 

16.  Sardinia.    An  inscription  trilingual  on  bronze,  engraved  on  the  base  of  an  altar 

weighing  100  pounds,  given  to  Escnlapius  by  Clton. 

17.  Carthage.    Punic  writing  anterior  to  200  years  B.  C.   An  ex-voto  toTanit  in  form 

of  a  tower. 
Id.   1.  Idem.    Fragment  of  the  tariff  of  sacrifices  of  Carthage. 

2.  Idem.    A  dedication  of  a  sacred  abbatoir. 

3.  Malta.    Dedication  of  a  temple  of  Ganloe. 

All  casts. 

19.  Malta.    A  biliugual  inscription,  Phcenician  and  Greek,  which  furnished  to  Abbe 

Barthelemy,  about  17G0,  the  key  to  the  Phoenician  alphabet.    200  to  150  B.  C* 
Cast.    Gift  of  the  Louvre  Museum. 

20.  A  funeral  vase  from  the  cemetery  of  Hatrumdte  (Sousse),  Tunis ;  with  inscription 

painted  in  characters  of  running  hand.     156  to  50  B.  C. 

Translation :  *^  This  urn  contains  the  bones  of  latanmelek,  son  of  Bomilcar, 
sonof  Abduielbari,  the    •••.''    Gift  of  Colonel  Vincent. 

21.  Another  funeral  vase  from  the  same  cemetery,  with  painted  inscription.    Gift  of 

Colonel  Vincent. 

22.  Neopnnic  writing  of  the  Roman  epoch.    Cabinet  of  Corpue  Ineoription^m  Semitic 

oamm. 

Aramean  alphabet. 

Id  its  origin  the  Arameau  alphabet  is  ecu foaiided  with  the  PhoBtiiciaii 

alphabet,  which  gave  birth  to  it.    But  soon  the  tail  to  the  letters  were 

made  longer,  then  were  bent  to  the  left  that  they  might  be  joined  to  the 

following  letters.    At  the  same  time  tbo  bead  of  tbe  letters  became 

S.  Mis.  129,  pt.  2 13 
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modified,  and  tbe  writiug  took  more  the  character  of  ruuning  hand^rf 
which  we  find  the  complete  developmeut  iu  the  Arabic  writiog. 

23.  Anoient  Aratneau  wrilitig  in  relief.    Inscription  of  Teiioa,  Central  Arabiik,4iv 

covered  by  Mr.  Cb.  Huber,  assas-siuated  at  Djedda  in  1884.  A  pilUrc>jSi^ 
memorative  of  tbe  installation  of  tbo  cult  of  the  gocl  Telem  of  Ha^^am  ■: 
Teiiua.  On  ibe  left  side  of  tbe  pillar  is  tbe  imago  of  the  god,  and  bek>> 
tbe  priest,  which  uuikes  bim  an  offering  ufMin  an  altar  with  tbe  k^:. 
**  Seieuiaazab,  Priest."    Cast,  gift  of  tbo  Louvre  Museum. 

24.  An  anoient  Araiueau  inscription  found  by  Cb.  Huber  at  Teiuia. 

25.  Aramean  inscription  of  the  north  of  Arabia  by  Ch.  Huber. 

26.  Aramean  alphabet  from  E^ypt.    A  funeral  pillar  from  Vatican.     PerBiao  t\ffi 

500  to  300  B.  C.    Cast  given  by  M.  Fr.  Leuorraaut  to  the  cabinet  of  iVr] 
Ittscriptionum  Semiticarum. 

27.  Nabatean  writing,  from  100  years  B.  C.  to  300  A.  D.    In  use  by  the  popalatm- 

of  tbe  north  of  Arabia  before  the  time  of  Mahomet.  Original,  foa&i  i 
Teina,  Arabia.    By  Ch.  Huber. 

28.  Idem, 

29.  Palmyrian  inscription,  bilingual,  from  tbe  Mns^e  du  Capitol,  236  yean  A  [ 

This  is  a  consecration  of  a  silver  statne  to  the  gods  Aglibol  and  Malak'*. 
Cast.    Original  tbe  property  of  Marquis  de  Yogu^. 

30.  Palmyrian  inscription.    A  votive  altar  dedicated  to  the  god  Malakbel.    Mujr 

the  Capitol.    Cast.    Original  tbe  property  of  Marquis  de  Vogu^. 

31.  Hebrew  Carr^,  about  150  B.  C.    Jewish  inscription  from  Jaffa.    Fifth  or  six : 

century  A.  D.    Cast. 

32.  Arabian  writing.    Specimens  of  manuscript  Confiqae  and    Neakis,  froBt  tb> 

mosque  Kairouan,  Tunis. 

2.  EUROPSAN  ALPHABET. 

33.  Archaic-Greek,  derived  from  the  ancient  Pboenician.   Treaty  of  the  AreadiaosfA: 

tbe  El^M  d'Uera  600  to  5(H)  B.  C.  Facsimile.  The  original  is  engrsTei  ?^ 
a  bronze  plate. 

34.  Archaic -Greek.    The  law  of  Gortyno,  500  B.  C.    An  inscription  boastropbe  t 

that  is  to  say,  going  alternately  from  right  to  left  and  from  left  ton^-: 
Cast'i  gift  of  tbe  Louvre  Museum. 

35.  Etruscan  inscription.     Cast,  gift  of  Louvre  Museum. 

36.  Archaic-Latin,  derived  from  tbo  Pbosnician  by  the  intermediation  of  tbeGrt«» 

Bronze  placqne  discovered  in  lH66-'67  near  Gibraltar.  Decree  of  Paul  Erne  - 
according  libeity  to  the  slaves  of  tbe  Hasteuses  who  occupied  thetuirtr.: 
Lasceta,  then  tbo  property  of  their  town  and  territory.  190  B,  C.  Cast, ;' 
of  the  Louvre  Museum. 

37.  Trilingual  inscription;  Greek,  Latin,  and  PbcBuioian.    Engraved  ontbeb^  : 

a  bronze  altar  of  tbe  weight  of  100  pounds.  This  was  an  offering  to  thtfr* 
Doctor  Esculapius  (Esmoun  Merre),  by  Clion.  **  Because  he  heard  hisr*. 
and  was  cured."  150  to  130  B.  0.  Heliogravure  from  Sardinia.  A  eaatoi  ^ 
original  was  shown  iu  tbo  Phosuician  section,  No.  16. 

38.  An  Equestrian  incriptiou  of  the  time  of  the  Republic.    Cast  from  the  Lost:* 

Museum. 

The  rauic  characters  of  Scandiuavia  are  probably  the  latest  maDitV 
tatiou  of  the  alphabetic  writiug  iu  autiquity.  It  may  be  called  the  U* 
fossil  alphabetic  writiug.  They  had  two  grand  epochs  or  divisions  kc 
of  whichy  however,  belouged  to  the  irou  age.  The  characters  werec^ 
Bentially  differeat,  so  much  so  that  a  knowledge  of  one  does  not  ea-^- 


ANTHROPOLOGY   AT   THE   PARIS   EXPOSITION    IN    1889.        675 

one  to  read  the  other.  The  uiore  ancient  is  the  most  difficalt.  The  ear- 
liest one  dates  from  before  the  Christian  era  to  about  400  A.  D. ;  the 
second  begins  with  the  fifth  century  and  continues  to  the  beginning  of 
history,  and  corresponds  to  the  Viking  xieriod. 

3.  Indian  alphabets. 

39.  Sanscrit.    Indian  alphabet  d'Acoka.     Semitic  origin  which  gave  birth  to  the 

D^vauagari,  and  to  all  the  modern  alphabets  of  India.  Third  century  B. 
C.  Facsimile  of  iubcription  of  Bhabra,  after  M.  Seuart,  Asiatic  Journal, 
April-June,  1687. 

40.  Alphabet  Indo-Bactricn  from  the  northwest  of  India,  derived  from  the  Araraeau. 

Facsimile  of  an  inscription  dated  the  second  year  of  Kanichka.  First  cen- 
tury A.  D. 

HiMYARiTB  ALPHABKT.—Writing  of  the  ancient  people  of  Soath  Arabia  from    third 
century  B.  C  to  third  century  A,  D, 

41.  A  votive  altar.    Incense  burner. 

42.  Idem. 

43.  Dedication  of  a  statue  of  ^oid  to  the  God  Talab-Ryam  by  a  family*  of  Raidaoites 

in  recognition  of  the  aid  he  had  given  to  them  in  a  war  between  the  tribes 
of  Saba  and  Kaitan  against  their  enemies  the  Himyarites. 

44.  An  inscription  with  bas-relief.    The  heads  of  the  throe  personages  are  shown. 

Their  names  are  given  in  the  inscription.  Translation :  Tomb  of  Yahmad 
Kachfankan,  Harat,  and  Khalkarib. 

45.  Votivo  inscription ;  pedestal.    Cabinet  Corpus  inscription  Semiticarum. 

46.  Berber  writing.    A  funerary  bilingual  inscription ;    Latin  and  Berber.    Corp. 

luscr.  Sem. 
47  and  4S.  Neopunic  inscription  with  bas-reliefs.    Corp.  Inscr.  Sem. 

49.  Bas-relief,  fragmeut  from  Teima,  Arabia.    By  Ch.  Huber.     Original. 

In  order  to  complete  the  chart  of  the  ancient  writing  Philip  Berger 
made  an  attempt  at  the  reconstitntiou  of  a  Phoeuician  pillar  with  its 
ornaments  and  accessories. 

50.  Recoustitution  of  the  pillar  of  Byblos,  Phoenicia. 

This  pillar  bears  an  inscription  commemorative  of  the  construction  of  a 
portion  of  the  temple  of  Byblos  by  the  Yehaumelek.  Above  the  inscription 
is  a  bas-relief  representing  the  scene  of  the  dedication.  The  Goddess  ^*Lady 
of  By  bios  ( Baalat  Gebal ) "  is  seated  on  a  throne.  She  is  represented  after  the 
character  or  appearance  of  the  Egyptian  goddess  Hathor.  Her  head-dress 
is  of  two  wings  of  the  Guinea  fowl  which  surmount  two  horns  supporting  a 
disk.  In  her  left  hand  is  a  scepter,  while  her  right  is  raised  in  sign  of  bene- 
diction. Opposite  the  king  is  Yehanmelek  in  Persian  costume  standing,  and 
in  the  posture  of  prayer,  offers  to  the  goddess  the  <'  cup  of  deliverance." 
The  inscription  explains  the  scene.  .It  enumerates  the  constructions  made  by 
the  king  to  the  goddess,  because  every  time  that  he  had  invoked  her  aid,  she 
had  heard  his  prayers  and  had  answered  them  for  his  good.  The  inscription 
terminates  with  a  prayer  pf  the  king  in  which  he  invokes  the  benediction  of 
the  goddess  on  him  and  his  reign.    **For  he  is  a  Just  king.'' 

The  restorations  were,  first,  the  disk  of  gold  surrounded  by  serpents  that 
was  inserted  at  the  top  of  the  bas-relief;  second,  the  two  horns  supportiog  a 
disk  which  surmounts  the  monument ;  third,  the  traces  of  color  on  the  baa- 
lelief ;  the  vase  of  libations  with  its  two  elegant  handles. 
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This  pillar  is  placed  ou  two  lioas  of  stone,  which  were  foaud  at  the  suae 
time  and  iu  the  same  place,  aud  which  evidently  had  formed  partofth« 
nioiiunieut.  These  lions  were  loaned  for  this  purpose  by  their  owner,  M.  de 
Clercq,  who  kindly  gave  permission  to  make  the  casts  of  the  pillju*,  andae- 
sisted  in  the  reconstruction  of  the  monument. 

It  might  be  of  interest  and  value  to  continue  this  history  of  writing 
by  quotations  or  condensations  from  the  latest  literature  upon  the 
subject,  among  which  might  be  mentioned  the  history  of  the  alpha- 
bet by  Canon  Isaac  Taylor,  Eosuy's  Les  Ecritures  Figuratives  des  Dif- 
ferent* Peoples  Anciens  et  Modernes,  and  Essai  sur  la  Propagation  de 
r Alphabet  Phenicien  dans  I'Ancien  Monde,  by  M.  Francois  LieDormant, 
but  the  purpose  of  this  paper  being  rather  a  report  upon  anthropology 
at  the  French  Exposition,  would  not  admit  thereof.  I  can  not,  how- 
ever, conclude  this  sub- 
ject without  calling  to  tbe 
attention  of  the  reader 
the  late  discoTeriesmade 
by  Mr.W.  Flinders  Petne 
at  Kahnn  in  the  Fayum, 
Egypt,  of  many  hundred 
speciinens  of  marks  or 
characters  upon  tbe  pot- 
tery, and  occasionally 
uiK)n  the  wooden  toys, 
ornaments,  or  imple- 
ments found  by  him  and 
assigned  to  the  |)eriod  of 
™_    ^  ,^.    the  twelfth  dynasty,  2600 

Flo.  99.— Possible  alphabetic  characters.  (From  Eahun,  tweiah     t»    #i  ^    *!  '^1a  \ 

dynasty,  Epypt.   Discovered  by  Mr.  Flinders  Petrie.  Probably     -D*  ^-j  ^^^    lilen  tl Bed  Uj 
the  earliest  alphabetic  cbaraolors  known— 2600  B.  C.)  the    pyramids     bnilt    bj 

XJsertesen  II.  I  have  mentioned  those  marks  in  my  description  of  these 
Egyptian  objects  purchased  by  me  from  Mr.  Petrie  at  London,  and  dot 
displayed  iu  the  National  Museum.  Tracings  of  some  of  them  are 
shown  in  Fig.  99. 
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AMULETS. 

The  polished  stone  hatchet  is  recognized  almost  all  over  Europe  a* 
an  amulet  protective  against  lightning.  It  is  called  iu  many  lan^age^ 
^Hhe  stone  of  lightning, '^  or  'Hhunder  stone."  This  belief  pervades 
western  Europe,  and  it  is  no  uncommon  thing  for  peasants  to  deny  aoj 
knowledge  of  the  polished  stone  hatchet,  because  they  do  not  know  it 
by  that  name.  Many  of  these  hatchets  were  drilled  for  suspension. 
In  this  way  they  were  intended  to  be  carried  sometimes  abont  th^ 
neck  or  on  the  person,  or  occasionally  are  hung  at  the  bed  head  or 
near  it,  with  other  votive  offerings.  When  not  drilled, they  are  put  in 
auy  ledge  in  tbe  stoues  of  tbe  fireplace^  occasionally  laid  upon  tbe 
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mantel  over  the  fireplace,  or  may  be  inserted  in  a  crack  at  the  oatside 
of  the  door.  The  general  belief  is  that  these  stones  come  from  the 
heavens  in  the  flash  of  lightning,  and  one  person  declared  that  his 
polished  stone  hatchet  had  descended  therefrom  in  a  streak  of  light- 
ning in  his  presence,  that  he  had  seen  it  strike  in  the  neighboring  field, 
and  upon  his  going  to  the  place  he  found  the  hole  and  extracted  there- 
from this  hatchet,  still  Iwt^  aud  that  he  had  kept  it  ever  since.  It  is' 
needless  to  say  that  he  positively  refased  to  part  with  it  at  any  price. 

The  flint  arrowheads  come  within  the  same  category,  and  many  times 
a  flint  chip  is  used  to  which  is  attributed  the  same  virtue.  The  arrow- 
heads were  not  drilled.  Sometimes  they  were  in  their  original  condi- 
tion, but  many  times  they  were  mounted  in  silver  and  the  mounting 
arranged  with  a  ring  for  suspension.  Drawings  of  these  are  given  in 
Mr.  John  Evans's  ^'Ancient  Stone  Implements  of  Great  Britain,"  in  de 
Mortillet,  Cartailhac,  etc. 

In  Brittany  a  common  amulet,  but  one  of  great  power  and  regarded 
with  great  veneration,  is  the  one  called  the  ;pieTre  du  croix,  the  staurolile 
by  the  United  States  mineralogists,  but  staurotite  by  the  French ;  a 
mineral  which  crystallizes  in  the  form  of  a  cross,  not  always  at  right 
angles,  but  frequently  so.  This  is  regarded  as  a  token  from  God  in 
favor  of  the  religion  of  the  country,  and  is  given  to  these  his  chosen 
people  as  a  recognition  of  their  piety  and  religious  fervor.  There  are 
several  quarries  of  these  in  Brittany,  one  near  Auray.  There  they  are 
gathered  and  mounted  by  the  jewelers  and  sold  as  amulets.  I  saw  in 
the  jeweler's  window  in  one  of  the  streets  of  that  town  a  slab  of  min- 
eral containing  these  staurotites  embedded  therein  in  their  natural 
state.  It  was  about  12  inches  wide  and  16  inches  long  and  had  in  it, 
if  I  remember  rightly,  forty  or  fifty  of  these  specimens.  It  was  re- 
garded with  great  veneration,  would  not  be  sold  at  any  price,  but, 
nevertheless,  was  exposed  in  the  window  and  served  as  a  sign  by 
which  the  owner  did  a  good  business  at  selling  the  single  ones  mounted. 

There  were  others  of  the  same  nature,  which  are  crystallized  in  the 
star  shape,  and  they  are  re  garded  in  the  same  way.  We  have  in  the 
National  Museum  full  series  of  both  kinds,  some  from  the  United  States 
and  others  from  Europe.  They  are  considered  as  a  talisman  against 
shipwreck,  drowning,  aud  hydrophobia,  and  are  a  cure  for  sore  eyes. 
When  not  mounted  as  a  pin  or  a  ring,  they  are  placed  in  a  small  sachet 
or  bag  and  so  worn  occasionally  arouud  the  neck  or  in  the  pocket. 
They  are  of  various  sizes  aud  lengths,  from  an  inch  down  to  less  than  a 
quarter. 

In  Italy  the  coral  is  au  amulet  to  guard  its  owner  against  the  evil 
eye. 

These  are  the  principal  objects.  The  others  dwindle  in  importance, 
but  are,  of  course,  considerable  in  number  and  much  relied  on  for  their 
efficacy  and  virtue. 
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Beads,  pearls,  etc.,  are  used  ns  amulets.  Common  groaml  glass  ia 
facets  is  a  favorite.  These  are  shaped  as  beads  and  are  arranged  on  a 
string  and  usualb'  worn  as  a  collar.  A  particular  one  at  the  expositi<m 
came  from  Locmariaqner,  Morbihan.  It  was  endowed  with  great  m<^i- 
cal  properties.  It  was  a  cure  for  diseases  of  the  throat,  diphtheria,  that 
kind  of  scrofula  called  the  Mai  du  roij  because  it  is  believed  thatthisdis- 
ease  cau  be  cured  by  the  roi  (king)  if  he  simply  touches  the  patient 
There  are  beads  of  other  material.  This  form  seems  to  have  a  high 
reputation  in  this  neighborhood.  They  should  be  of  different  material 
in  the  same  string  or  collar.  Those  of  amber  are  precious  and  are  con- 
sidered of  great  value  and  virtue.  I  have  myself  three  or  four  coming 
from  that  country,  a  half  an  inch  long  and  five-eighths  of  an  iochlL 
diameter,  which  have  been  worn  until  half  the  substance  has  gone,  vber 
the  holes  have  been  filled  with  lead,  bushed  as  one  mig^ht  say,  aDd;i 
new  hole  drilled.  The  standard  number  of  beads  on  a  string  for  tie 
greatest  efficacy  is  seven  or  nine,  and  to  make  them  <K>mplete  oi- 
should  be  of  rock  crystal.  The  belief  of  the  peasants  in  the  virtner 
these  is  widespread.  They  are  passed  from  hand  to  hand  where  umi 
ful  thronghout  the  country.  Every  midwife  is  provided  with  a  stdR: 
of  these  beads,  and  all  careful  mothers  will  provide  or  hire  a  string  •' 
them  to  be  worn  by  their  children  as  they  approach  the  a^e  of  pnbert} 

Limouite  concretions  {Pierre  de  lagroasesse)  in  tho  form  of  a  hollo? 
ball  with  detached  pieces  inside  are  of  great  virtue  dnriog^  gestatiur 
The  patella  and  similar  shells  are  deemed  of  great  benefit  to  nursis; 
women  and  aiding  in  the  secretion  of  the  infantile  food. 

The  common  people  of  France,  Belgium,  Ireland,  and  other  conotnt^ 
in  Europe  have  a  great  veneration  for  their  priests  and  a  high  regari 
for  their  religion.  Therefore  medals  and  votive  offerings  are  emplopJ 
extensively.  These  medals  have  been  blessed  by  tlie  mother-chnrch  ai  1 
so  are  worn  not  as  any  particnlar  talisman,bnt  asan  omen  of  goodlait 
a  preventive  against  the  powers  of  evil,  and  a  constant  reminder  of  o^h^' 
vows  to  the  church.  They  may  be  made  in  tho  form  of  a  coin  witL  ^ 
hole  or  ring,  or  they  may  be  oval  that  they  can  bear  an  image  of  tL- 
Yirgin.  They  are  made  of  different  metals,  the  most  common  be  :.^ 
lead  or  zinc,  then  of  silver  and  occasionally  of  gold. 

The  votive  offerings  given  in  thankfulness  and  remembrance  of  merr 
and  benefits  received  are  many.  Those,  of  course,  could  not  be  gati^ 
ered  and  represented  at  the  exposition,  because  they  are  deposited  ir 
the  churches  and  other  sacred  places.  Occasionally  they  may  be  foo - 
in  the  common  churches,  but  the  more  sacred  the  church  and  the  IBC^ 
renowned  for  its  sanctity,  the  greater  the  number  of  these  votive  o&^ 
ings.  I  have  seen  them  in  the  church  and  at  the  spring  of  Madonn:^' 
la  Laghetto,  near  La  Turbie,  on  the  mountain  just  above  Monaco,  apt^  '- 
the  extreme  southeast  of  France.  They  are  to  be  found  almost  witb^c 
number  at  the  grotto  and  church  of  Lourdcs  in  the  extreme  soatbv^^ 
of  France,  and  I  have  seen  them  by  the  hundred  in  the  church  of  Sai  '^^ 
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Anne  d'Auray  in  the  northwest  of  France.  These  votive  offerings  may 
be  cf  almost  any  kind,  from  a  picture  or  nn  illamiuated  writing  down  to 
the  cratches  and  canes  which  have  been  thrown  away  because  their 
need  had  ceased,  the  invalid  having  been  cnred  by  the  miraculous 
interposition  of  the  particular  saint.  The  commonest  votive  offering  is 
a  representation  of  the  particular  part  which  had  been  effected  and  oa 
which  the  cure  was  made.  The  foot,  the  arm,  the  head,  or  the  leg  may  be 
reproduced  in  wax,  in  miniature,  and  suspended  from  the  wall  or  framed 
in  and  around  the  statue  of  the  particular  saint  to  which  the  cure  is 
ascribed.  I  have  never  counted  the  number  thus  exposed  and  do  no 
more  than  to  guess  at  it  from  their  appearance.  I  should  ^$iy  of  those 
thus  exhibited  at  the  Sainte  Anne  d'Anray,  one  thousand  would  be  a 
moderate  estimate.  The  collection  of  M.  Bonnemere  contained  a  num- 
ber of  these  votive  offerings  from  Belgium. 

A  favorite  talisman  in  Brittany  is  a  small  key,  cast  or  struck,  and 
made  usually  of  cheap  metal,  as  is  the  medals.  These  keys  and  medals 
or  charms  represent  the  virtues  of  the  different  saints,  and  are  sup- 
posed to  carry  with  them  efficacy  from  his  blessing.  They  are  found 
distributed  throughout  Brittany,  and  are  for  sale  by  the  peddlers  or 
merchants  at  .ill  the  fairs  and  pardons  in  the  province.  The  people 
ascribe  to  each  one  key  or  medal  its  particular  virtue.  St.  Eli  and  St. 
Anthony  are  guardian  saints  of  all  animals;  St.  Cornely  is  the  guard- 
ian saint  of  horned  cattle.  On  the  road  from  Quimperl^  to  Pont  Aven 
is  a  spring  of  St.  Eli,  and  every  peasant  who  passes  gives  his  cattle  or 
animals  to  drink  of  this  spring.  The  church  of  St.  Cornely  is  at  Gar- 
nac,  and  in  the  harvest  moon  of  August  the  cattle  are  driven  by  their 
owners  to  the  churchyard  and  spring.  They  are  decked  with  garlands 
and  flowers  and  beautiful  greens,  and  it  is  a  grand  holiday,  or  rather 
holinight.  Cattle  of  the  neighborhood,  whenever  sick  or  ailing,  are 
driven  to  the  well  or  this  spring.  If  not  able  to  go,  the  water  will  be 
carried  to  them. 

Of  the  medals  and  coins,  of  which  I  spoke  a  moment  ago  as  being 
sold  throughout  the  country  at  the  pardons^  a  particular  one  to  be  men- 
tioned is  that  of  St.  Mathurin  du  Moncontour.  It  is  in  the  form  of  a 
cone,  round  at  the  summit,  the  top  of  which  is  surmounted  by  a  head 
with  nimbus  and  terminates  in  a  ring  for  suspension.  It  is  in  honor 
of  the  saint,  who  is  supposed  to  have  great  power  and  authority.  His 
chief  virtue,  however,  would  be  regarded  as  that  of  self-denial,  for  it  is 
generally  believed  that  he  Aurait  pu  etre  le  bon  Dieu  sHl  cut  roulu 
mais  il  a  craint  que  cela peut-etre  lui  ca^isdt  trop  de  tractM — might  have 
been  God  if  he  had  so  willed,  but  he  feared  it  would  cause  too  much  of  a 
fracas. 

There  is  told,  in  the  Bulletin  of  the  Soci6t^  d' Anthropologic  at  Paris, 
a  curious  story  of  the  cure  of  St.  Brieuc,  who  distributed  to  the  children 
of  the  parish  some  of  the  round  ivory  chips  or  disks  used  as  counters 
for  games  of  cards.    These  came  in  time  to  be  regarded  as  amulets 
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wbich  tbe  priest  bad  blessed  and,  being  carried  by  tbe  cbildreB,  i^n 
considered  as  a  preventive  of  .intestinal  worms  in  cbildren.   Theyi> 
called  Olifants^  and  are  sold  at  a  comparatively  bigh  price.   Tber^ 
of  tbe  letter-carrier  at  Coriiay  bired  bers  out  at  vingt  cifiq  cenimi^\ 
cents  a  seance  or  day.    Among  otber  things,  tbey^  will  care  broken  ribfi.1 

Tbere  were  tbree  private  collections  of  amalets,  charms,  aud  ul»| 
roans  displayed  at  tbe  exposition,  and  one  of  divinities.  Tbe  former  a^ 
tbe  property  of,  and  were  collected  by,  M.  Joseph  Belacci  of  Pmgia, 
Adrien  de  Mortilletof  Paris,  Lionel  Bonnemere  of  Belgium;  andtbi 
latter  by  Clement  Enbbens. 

Tbey  nnmbered  from  fonr  hundred  or  five  hundred  pieces  in  a  Ki 
lection  down  to  one  bundred.  Tbey  were  arranged  in  proper  order aii> 
with  the  classification  and  catalogue  of  their  respective  powers  aad 
localities. 
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DariDg  tbe  year  the  system  of  issuing  the  proceediags  by  sigDatarei 
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Washington :  |  Government  Printing  Office.  |  1889. 
8vo.  pp.  525.    Plates  I-Lxxxvi ;  figures  1-119. 
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graphical  Oatalogue  of  the  Described  Transformations  |  of  North 
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ton: I  Government  Printing  Office.  |  1889 
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burgh,  1889.) 

Barton  A.  Bean.    [Ichthyological  Notes  in  Shooting  and  FUhing.  ] 
Stocking  the  waters  of  the  National  Park,  vii,  November  14,  1889,  p.  6. 
Large  Plantings  of  Fish  in  the  West,  vii,  December  19. 1889.  p.  7. 
Black  Bass  snd  Crappie  for  Eastern  Waters,  vii,  December  12,  1889,  p.  8, 
Singularly  Colored  Catfish,  vii,  December  26, 1889,  p.  7. 
A  Group  of  Land  Fishes,  vii,  January  2, 1890,  p.  7. 
Perch  Spawning  in  Confinement,  vii,  January  2, 1890,  p.  7. 
The  Rock  Bass,  vii,  March  20,  1890,  p.  6. 
Black  Bass  Prospects  in  the  Potomac,  May  22,  1890, 
Delaware  River  Shad  patching.  May  22, 1890. 


BIBLIOGRAPHY   OF   THE   U     S.    NATIONAL   MUSEUM,  1890.      689 

Tarleton  H.  Bban.  Description  of  Coregonua  puHllus,  a  uew  species  of  White  iish 
from  Alaska. 

Proe,  U,  8.  Nat  Mus.,  Xl,  September  3, 1888,  p.  526. 
Tarlbton  H.  Bean.    Scientific  resalts  of  explorations  by  the  U.  S.  Fish  Commission 
steamer  Albairo$8f  No.  viii.     Description  of  a  uew  Cottoid  fish  from  British  Co- 
Inmbia. 

Proe.  U,  S.  Nat  Ifut.,  xn,  March  4, 1890.  pp.  641. 642. 
(Synchirinas,  new  family;  Synehirtu  giUi,  new  genas  and  speciea.) 
Tarleton  II.  Bean.    [Ichthyological  Notes  in  Forest  and  Stream,] 
An  Eskimo  Reloading  Tool,  xxxiv,  January  23,  1890,  p.  5. 
The  Salmon  of  Alaska,  xxxiv,  April  3,  1890,  pp.  210,  211. 
The  Salmon  of  Alaska  (concluded),  xxxtv,  April  10, 1890,  p.  231. 
The  Silver  Eel,  xxxni,  November  14,  1880.  p.  330. 

Bears,  Birds,  and  Fishes,  xxxui,  November  21, 1889,  p.  348;  November  28,  1889,  p.  368. 
Sunapee  Trout  from  Dan's  Hole  Pond,  xxxni,  December  5,  1889,  p.  390. 
Fish  of  Florida  Waters,  xxxin,  January  9,  1890-,  pp.  487-491. 
National  Fish  Culture,  xxxiv,  February  27,  1890,  p.  102. 
The  Tantog.  xxxiv.  April  24.  1890.  p.  271. 
The  Weakfish,  xxxiv,  May  8, 1890,  p.  312. 
Tarleton  H.  Bean.    Report  on  the  Department  of  Fishes  in  the  U.  S.  National 
Mnsenm,  1886. 

Report  0/  the  Smithtonian  InstUtUion,  li,  1886  (1889),  pp.  167-172. 
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U.  S.  National  Museum  where  the  types  are  deposited. 
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boundary. 
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Twenty-six  species  tmat«d  of,  the  foUowiu^  being  described  as  new :  Zctchcenua  roseut  from 
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Vasey  and  Scribner. 

J  DUN  Merle  Coulter  and  Joseph  Nelson  Rose.    Notes  on  North  American  Urn- 
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The  Botanical  QazetU.,  xiv,  pp.  274-284. 

Described  as  new,  Peucedanum  Hiutei,  P.  Torreyi,  P.  evittatum,  P.  Lemmoni,  P.  Plummerce 
Eryngium  Lemmoni,  Eulaphus  Parithii,  var.  ternata,  Oarum  Lemmoni,  Toenu^leurum 
(fteuus),  and  T.  UoweUU. 
John  Merle  Coulter  and  Joseph,  Nelson  Rosk.    Notes  on  North  American  Un^ 
beUifcro}.    II. 

The  Botanical  GazetU,  xv,  p.  259. 

Deacrilied  as  new,  Hydrocotyle  Bonarientit  var.   Texana^  Art  acacia  DonneUSmithii  (with 
plate). 
John  Merle  Coulter  and  Joseph  Nelson  Rose.    A  new  genus  of  Umbelliferw. 
The  Botanical  QazetU,  xv,  pp.  15-16. 

Donnelltmithia  Ouatem^aUnhit  is  described  (with  plate)  as  a  now  genus  and  species. 
Frederick  Vernon  Coville.    Revision  of  the  United  States  species  of  the  genus 
Fuirena. 

Bulletin  of  the  Torrey  Botanical  Club,  xvii,  pp.  1-18. 
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William  Hkalry  Dall.    A  preliminary  catalogue  of  the  shell-bearing  marine  mol- 
lusks  and  brachiopods  of  the  southeastern  coast  of  the  United  States,  with  illus- 
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showing  the  bathymetric,  geographic,  and  geologio  distribution  on  the  souihoastern  coast 
of  the  United  States  and  ad.jiicunt  region  of  the  brachiopods,  pelecypods,  schaphopods. 
pteropods,  shell-bearing  gastropods,  and  cephalopods,  with  illuHtrations  of  six  hundred 
and  twenty  species,  by  ovf  i-  a  thou.sand  liguros  on  soventy-four  plates.  These  are  followed 
by  a  summary  showing  the  standing  of  tho  various  groups  in  relation  to  each  other  an  ex- 
hibited by  tho  tables;  by  a  full  explanation  in  detail  of  each  pl.'vte,  and  a  complete  alpha- 
betical index.  The  conclusion  is  reached  that  the  fauna  of  this  p.irt  of  the  coast  includes 
about  1.635  shell-beariug  mollusks,  to  which,  if  the  naked  gastropods,  heteropods,  and 
coplialopods  were  added,  the  total  moilusk  fauna,  after  all  allowances  were  made,  would 
probably  reach  at  least  1,800  species.     Although  this  volume  is  chiefly  a  catalogue  and  an 
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WiLUAM  Healey  D all— Continued. 

iconography,  it  seems  proper  to  call  atieotion  to  the  fact  that  the  UTangement  adopted 
includes  very  extensive  revision  of  the  classification  until  lately  in  common  use,  and  aa 
attempt  has  been  made  in  the  gastropods,  as  well  as  in  the  bivalves,  to  incorporate  ftoch 
changes  as  the  progress  of  recent  years  has  shown  to  be  necMsary  or  advisable,  thti  result 
being  something  decidedly  different  from  the  obsolete  classification  to  be  found  la  moit 
catalogues  or  manuals  accessible  to  students. 
William  Hkaley  Dall.  Note  on  two  Helices  new  to  tlie  fauna  of  the  United  States. 
The  NautUus,  ill,  No,  3,  July,  1880,  pp.  25, 26. 

Determines  the  presence  and  distribution  in  Florida  of  H^lix  (Mieroeonut)  amca  Goppy  aad  S. 
(Jf )  granum  Strehel. 
William  Hkaley  Dall.    On  the  genus  Corolla  (Dall.). 
The  Nautilus,  UI,  No.  3,  July,  1849.  pp.  30,31. 

Shows  that  Oymbuliopiit  Pelteneer  is  synonymous  with  OoroUa  Dall,  and  that  the  latter  nuK 
should  be  adopted 
William  Hkaley  Dall.    Note  on  Crepiduln  glauca  Say. 
The  Nautihu,  iii,  No.  9;  January,  1800,  pp.  08, 00. 

Shows  that  the  shells  commonly  referred  to  O.  glauca  Say  are  either  the  depressed  nomul 
form  of  C.  convexa  Say,  or  young  specimens  of  C.  fomieata  Lam,  and  that  the  nsaw 
glawca  had  better  be  ignored  in  the  future. 
William  Healey  Dall.    On  a  new  species  of  TyU>dina, 
The  XautUut,  ni.  No.  11,  March,  1890,  pp.  121, 122. 

Shows  that  the  moUusk  obtained  by  the  U.  S.  Fish  Commission  on  the  northern  border  of  tbf 
Gulf  of  Mexico,  off  Florida,  and  a  shell  doubtfully  referred  to  Tylodina  or  Ufnbraemlum  u 
the  report  on  the  gastropoda  of  the  Blalce  expedition,  are  identicsi  and  form  a  specie^  (tf 
Tylodina  new  to  science,  for  which  the  name  T.  amerieaTia  is  proposed. 
William  Hkaley  Dall.    The  Behring  Sea  controversy. 
New  York  Evening  Pott,  July  10,  1889. 

A  letter  calling  attention  to  certain  historical  facts  bearing  on  the  question. 
William  Hkaley  Dall.    Deep-sea  moUosks  and  the  conditions  under  which  they 
exiHt. 

Proc.  Biol.  8oe.  of  Washington,  v,  1800.  pp.  1-22. 

An  address  delivered  at  Die  ninth  anniversary  meeting  of  the  Biological  Society  of  Washing- 
ton, November  16, 1889. 

William  Healey  Dall.    On  the  hinge  of  Pelecypods  and  its  development,  with  aa 
attempt  toward  a  better  subdivision  of  the  group. 
Amer.  Jour.  iSci. ,  xxxvill,  December,  1889,  pp.  445-4G2. 

A  paper  discussing  the  dynamic  genesis  of  hinge  characters  and  proposing  anew  cUasifio 
tiou  of  the  bivalve  mollusks. 
William  Healey  Dall.    Bering. 

The  Nation,  xlix,  No.  1275,  December  5,  1889,  p.  454. 
A  review  of  Lauridsen's  Life  of  Bering,  translated  by  J.  "E.  Olson. 
William  Healey  Dall.    Scientific  results  of  explorations  by  the  U.  S.  Fi^  Com- 
mission steamer  AJbairofSf  No.  vii.    Preliminary  report  on  the  collection  of  mol- 
lusca  and  brachiopoda  obtained  in  1887-1888. 

Proe.  U.  S.  Nat.  Mum.,  xii.  No.  773,  March  7,  1890,  pp.  219-362,  pi.  v-xiv. 

This  report  comprises  a  diAcnssion  of  the  conditions  of  life  in  the  deep  sea,  with  special  rrfer 
ence  to  their  bearing  on  moUuscan  life;  a  discussion  of  the  mechanics  concemed  m  tb*- 
hinge  of  bivalve  mollusks  and  its  development,  with  an  attempt  toward  a  better  g^laaaiti- 
oation  of  the  group,  and  lastly  a  report  on  the  forms  collected. 
William  Healey  Dall,    On  dynamic  influences  in  evolution. 

Proc.  Biol.  Soe.  of  Washington,  vi,  pp.  1-10,  issued  separately  May  8.  1890. 
A  statement  of  the  author's  position  in  regard  to  the  views,  sometimes  termed  Neo-Ldunarck 
ian,  for  which  the  term  "dynamic  evolution  "  is  here  proposed. 
William  Healey  Dall.    A  critical  review  of  Bering's  first  expedition,  1725-173l>, 
together  with  a  translation  of  his  original  report  upon  it,  with  a  map. 
Nat  Geog.  Mag.,  II,  No.  2,  June,  1890,  pp.  1-57. 

A  review  of  the  expedition,  its  causes,  the  circumstances  under  which  it  waa  made,  the  lit- 
erature to  which  it  gave  rise,  and  an  estimate  of  its  geographical  resalta.  together  with 
Bering's  original  report  now  first  translated  from  the  Bussian  language,  and  a  faeaimilc 
of  his  first  published  chart. 
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William  Healky  Dall.    Types  foseiles  de  TEocene  dii  Viaaain  de  Paris,  r^cemment 
d^convertes  en  Ameriqiie. 

BhU  da  la  Soe.  Zool.  de  France,  xv,  June,  1890,  pp.  97, 98. 

Extract  from  a  letter  to  Dr.  Paul  Fischer,  comniunicated  io  the  Society  by  the  latter,  an- 
uoancing  the  discovery  in  the  lowest  Eocene  of  Alabama  and  Mississippi,  con  Torra  ably 
overlying  the  Upper  Cretaceous,  of  giiicautic  species  of  CeriUnum  like  those  of  the  Paris 
basin.  Also  in  the  Lower  Eocene  of  Texas  of  a  species  of  Terebellum  which,  as  well  as  the 
Ckrithiumf  is  a  typo  hitherto  unknown  to  the  American  Tertiary. 
William  Hbaley  Dall.  Descriptiou  of  a  new  species  of  land-sbell  from  Cuba, 
rertigo  Cuhana, 

Proe.  U.  8.  Nat.  Mus.,  xil,  No.  790,  June.  1890.  pp.  1, 2 ;  flgs.  1, 2. 

A  description  of  a  remarkable  species  of  Vertigo  from  the  island  of  Caba,  of  which  the  nearest 
is  found  in  the  Hawaiian  Islands. 
William  Hkalby  Dall.    Administrative  report  to  the  director  of  the  U.  S.  Geologi- 
cal Survey. 

Eighth  Annual  JUport  of  the  IT.  8.  Qeologieal  Svrvey,  1886  (1890),  pp.  181-164. 
This  comprises  the  annual  report  of  the  work  of  the  Division  of  Oenoxoic  Paleontolof^y  of  the 
U.  S.  Geological  Survey,  under  the  charge  of  the  writer,  as  Paleontologist. 
William  Mbalry  Dalu    Report  on  the  Department  of  MoUusks  (including  Ceno- 
zoic  Fossils)  in  the  U.  S.  National  Mnseuui,  18d(i. 

Report  of  the  8m,ilh»onian  InatUution,  n,  1886,  (1889),  pp.  173-179. 
WiLl'iAM  Hkalby  Dall.   Report  on  the  Department  of  Mollusks  (including  Cenozoic 
Fossils)  in  the  U.  S.  National  Musenm,  1887. 

Report  of  the  Smithsonian  InMtUution  (U.  S.  National  Museum),  1887  (1889),  pp.  lit -115. 
Frbdfric  p.   Dbwby.      Report  on  the  Department  of  Metallurgy  and  Economic 
Geology  in  the  U.  S.  National  Museum^  1886. 

Report  of  the  Smitheonian  Inetitution,  ll,  1886  (1889),  pp.  345-252. 
Frkderic  p.   Dkwby.      Report  on  the  Department  of  Metallurgy  and  Economic 
Geology  in  the  U.  S:  National  Museum,  18^7. 

Report  of  the  Smith$onian  Inttitution  (U.  S.  National  Museum),  1887  (1889),  pp.  155-158. 
Jonathan  D wight,  Jr.    The  Horned  Larks  of  North  America. 
The  Auk,  vii,  No  2,  April,  1889,  pp.  138-158, 8vo.,  1  map. 
Otoeoris  alpettris  adutta,  O.  a.  jnerriUi,  and  O.  a.  pallida  Towns,  snbspp.  nov. 
Henry  Edwards.    Bibliographical  catalogue  of  the  described  transformations  of 
North  American  Lepidoptera. 

Bull  35  U,  8.  Nat  Mus.,  1889, 8vo.,  pp.  1-147. 
Carl  H.  and  Rosa  S.  Eigenmank.    Notes  on  some  California  fishes,  with  descrip- 
tions of  two  new  species. 

Proe.  V.  8,  Nat.  Mut.,  XI.  Sept  3, 1888,  pp.  463-466. 

OobiuM  towneendi  sp.  noY.,  and  Lepidogobiue  gilberli  sp.  nov.,  are  described  for  the  first  time. 
Carl  H.  and  Rosa  S.  Eigbkmann.    Ou  the  genesis  of  the  color  cells  of  tishes. 

Weet  Amer.  Scientist,  July,  1889. 
Carl  H.  and  Rosa  S.  Eiobn.mann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, I.    The  fishes  of  Cortez  Banks. 
West  Amer.  Scietitist,  0ct4)ber,  1889. 
Carl  H.  and  Rosa  S.  Eigrnmann.    Notes  from  the  San  Diego  Biological  Labora- 
^        tory,  II.     1.  Additions  to  the  fauna  of  Cortez  Banks.    2.  Additions  to  the  fanna 
of  San  Diego,  with  notes  on  some  rare  species.    3.  Fishes  of  .£tna  Springs^ 
Napa  County,  California.    4.  Fishes  of  Allen  Springs,  Lake  County,  California. 
5.  The  yonng  stages  of  some  Selachians. 
West  Amer.  Scientist,  Noyembor,  1889. 
Cahl  H.  and  Rosa  S.  Eigenmann.    A  review  of  the  Erythrininie. 

Proe.  Oal  Acad.  8ei.,  n,  Nov.  8, 1889,  (Ser.  n). 
Carl  H.  and  Rosa  S.  Eigenmann.    A  revision  of  the  edentulous  genera  of  Curi- 
maiin<p. 

Annals  N.  T.  Aead.  8ei.,  iv,  November,  1889. 
Carl  H.  and  Rosa  S.  Eigenmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, iiL    6.  Additions  to  the  fauna  of  San  Diego. 
Froo.  Odl,  Aead.  8ci.,  Hi,  Marcb,  1889,  (Ser.  u). 
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Carl  H.  and  Rosa  S.  Eiqbnmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    7.  Description  of  a  new  species  of  Euprotomicrus. 

Proc.  Cat.  Acad.  Sei.,  May  28, 1890. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    8.  Description  of  a  new  species  of  Sehaatodei, 

Proc.  OaL  Acad.  Sci.,  May  28. 1890. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    9.  On  the  genus  Clevelandia. 

Amer.  Nat,  October,  1889. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Notes  from  the  San  Diego  Biological  Labora- 
tory, III.    10.  The  development  of  AficrometruB  aggregatus. 

Amer.  Nat.,  October.  1689. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Description  of  a  fossil  species  ofSeboiioda. 

Zae,  I,  No.  1,  March.  1800,  p.  16. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Evolution  of  the  cat*fishes. 

Zoe,  I,  No.  1,  March,  1890,  pp.  10-15. 
Carl  H.  and  Rosa  S.  Eigbnmann.    The  Barracuda. 

Zoe,  I,  No.  2.  April,  1890,  p.  56. 
Carl  H.  and  Rosa  S.  Eigbnmann.    The  Point  Loma  blind  fish  and  its  relatives. 

Zoe,  1.  No.  3,  May,  1890,  pp.  65-72. 
Carl  H.  and  Rosa  S.  Eigbnmann.    Preliminary  notes  on  South  Aoaerican  Nemaiof- 
nathi, 

Oal  Acad.  Sei.,  Il,  AiiiniAt  18, 1889. 
Carl  H.  and  Rosa  S.  Eigbnmann.    A  review  of  the  Sckenidw  of  America  and  Europe. 

Report  TJ.  S.  Cotnmisnoner  of  Fi$h  and  Fisheries,  1886,  pp.  34a-451,  pi.  4. 
D.  G.  Elliott.    A  study  of  the  gcuiis  Dendrornia  and  its  species. 

The  Auk,  vn,  No.  2,  April,  1890,  pp.  160-189. 
Barton  W.  Evbrmann.    (See  nndor  David  Starr  Jordan). 
Walter  Faxon.    Notes  on  North  American  Crayfishes,  family  Aataeida, 

Proc.  V.  S.  Nat.  Mxie.  Xll,  No.  785, 1880  (1890),  pp.  619-634. 

Thirty  species  are  oiiuinerat<>d  with  notes  aod  doAcriptlona.    One  species,  OambarustvervkaKM 
is  deAcrihed  as  new.    It  is  from  the  Escambia  River  at  Flomaton,  Florida.    Nearly  »1U( 
the  species  are  represented  in  the  collection  of  the  National  Maseum. 
J.  Waltbr  Fewkbs.     Report  on  the  Mednsas  collected  hy  the  U.  S.  Fish  Commitfior 
8te.imer  Albatross  in  the  region  of  the  Gulf  Stream  in  188r>-'86. 

AnnvMl  Report  of  the  V.  8.  Oommissioiver  of  Fish  and  Fineries,  Part  xiv,  1886  (1889),  ppu  313-^ 

pl.L 
One  genns  and  two  species  are  described  as  sew.    Othor  forms  are  described  witboot  bnBz 
name i,  and  full  notes  are  given  on  some  of  the  known  speeies.     The  new  geou  uai 
species  are  as  follows :  Pleurophysa,  Pleurophysa  intignis,  PeganVia^  sp. 
Theodorb  Gill.    The  **  Hatchery  "  of  the  sun-fish. 

Nature,  XL,  p.  319,  Angnatl,  1889. 
TiiBODORB  Gill.    Nest  building  of  the  sun-fisb  {Lepomince), 

Foreetand  Stream,  xxxiil,  Auf;ust8,  1889,  p.  43. 
Theodorb  Gill.    Nesting  of  the  black  bass. 

Forest  and  Stream,  xi^xin,  September  19,  1889,  pp.  163-16L 
Thbodork  Gill.    On  the  classification  of  the  mail-cheeked  fishes. 

Proe.  V.  8.  Nat.  Mus.,  xi,  Septemlier  25,  1888  (1889),  pp.  567-592. 
Theodore  Gill.    Gleanings  among  the  PleuroneoiidSf  and  observatioiia  on  the  mm 
Pleuronectes. 

Proc.  V.  S.  Nat.  Mui.,  xi,  September  25,  1888  (1889),  pp.  59^-606. 
Theodore  Gill.    Note  on  the  genus  Spher aides. 

Proc.  TJ.  S.  Nat.  Mus.,  XI,  September  25, 1888  (1889),  pp. 607-608. 
Theodore  Gill.    The  Halosauroid  fishes  typical  of  a  special  order  {Lyopomi). 

American  Naturalist,  xxiii,  November,  1889,  pp.  1015-1016. 
Theodore  Gill.    The  Notacantkid  fishes  as  representatives  of  a   peculiar  ordt: 
{Ileteromi), 

American  NiUuralist,  xxni,  November,  1889,  pp.  1016-1017. 
Theodore  Gill.    The  families  of  ribbon-fishes. 
American  NaturdUst,  xxiv,  May,  1890,  pp.  481-482. 
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Charlks  H.  Gilbert.    Description  of  a  new  species  of  Bathymasier  (B.  jordani)  from 
Paget 's  Sound  and  Alaska. 

Proe.  U  S.  Nat,  Mu9.,  XI,  September  20.  1888  (1889),  p.  554. 
Charles  H.  Gilbert.    A  list  of  fishes  from  a  small  tributary  of  the  Poteau  Kiver, 
Scott  Connty,  Arkansas. 

Proc.  TJ.  S.  XaU  Mum.,  xi,  September  25,  1888  (1889),  pp.  609-610. 
Charles  H.  Gilbert.    Notes  on  the  occurrence  of  GiUichthys  y-cauda  at  San  Fran- 
cisco. 

Proc.  XI.  8.  NaL  Mu$.,  XII,  August  28.  1889,  p.  363. 
G.  Brown  Goodk.    The  literary  labors  of  Benjamin  Franklin. 
Prweedinga  of  the  Amtriean  Philotophiedl  Society,  xxvii,  1890. 
8vo.  pp.  1-21. 

Ad  address  delivered  before  the  American  PhilosophicAi  Society  on  April  17,  1890,  on  the 
occasion  of  tbe  commemoration  of  the  one  hundredth  anniversary  of  the  decease  of  its 
illustrious  founder  and  firvt  president. 
G.  Brown  Goodb.    The  Origin  of  the  National  Scientific  and  Educational  Institu- 
tions of  the  United  States. 

8 vo.  1-112  (95-202). 

Reprinted  from  the  papers  of  the  American  Historical  Association. 
G.  Brown  Goode.    Museum  History  and  Museums  of  History. 

8  vo.,  pp.  253  (497)-276  (519). 

Read  before  tbe  American  Historical  Association  in  Washington,  D.  C  ,  Beoember  2&-28, 1888, 
and  reprinted  from  the  papers  of  the  Association. 
G.  Brown  Goode.    The  color  of  fishes. 

Sdeyicc.  xv,  No.  374,  April  4, 1890,  pp.  211-213, 3  t«xt-flgures. 
Also  printed  in  the  Transactions  of  tbe  American  Fisheries  Society. 
G.  Brown  Goode.    Report  upon  the  condition  and  progress  of  the  U.  S.  National 
MuRenm,  1886. 

Report  of  the  SmWiMonian  Imtilution,  U,  1886  (1889),  pp.  viil  +  842. 
G.  Brown  Goode.     Report  upon  the  condition  and  progress  of  the  U.  S.  National 
Mnsoum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Maseum),  1887  (1889),  pp.  xviii  +  771. 
J.  H.  GiTRNEY.    The  Northern  Falcons. 

The  Ibis,  I,  ser.  6,  January,  1889,  pp.  143-144. 
Gilbert  D.  Harris.     Note  on  the  occurrence  of  the  genus  Terehellum  in  American 
tertiary  deposits. 

The  American  Oeoloffiit,  May,  1890,  p.  315. 

Note  on  the  occurrence  of  a  species  of  Terebellum,  a  genas  hitherto  unknown  in  the  American 
tertiarles,  in  collections  from  the  Eocene  of  Texa<i  in  the  U.  S.  National  Museum. 
Paul  Haupt.    The  Semitic  sounds  and  their  transliteration. 
Beitrage  2ur  Aespriologie,  I,  pp.  249-267. 

Defines  the  character  of  the  Semitic  sounds  and  proposes  a  uniform  system  of  transliteration. 
Paul  Haupt.    The  semi-vowel  u  and  i. 

Beitrage  zur  Auyriologie,  i,  pp.  293-300. 
Paul  Haupt.    Additions  and  corrections. 

Beitrage  zur  Assyriologie,  i,  pp.  313-329. 
Paul  Haupt.    List  of  abbreviations. 

Beitrage  zur  Astyriologie,  l,  pp.  362-368. 
RoMYN  Hitchcock.    The  preparation  of  Japanese  lacquer  and  the  manufacture  of 
Wakasa  lacquer  ware. 

Proe.  U.  8.  Nat.  Mus.,  XI,  September  3,  1888  (1889),  pp.  473-479 
RoMVN  Hitchcock.    The  action  of  light  on  silver  chloride. 
Amer.   Chem.  Jour.,  xi,  October,  1889,  pp.  474-4H0. 

Very  thin  fibers  of  finely  divided  silver  chloride  were  obtained  on  strips  of  thin  glass  and 
exposed  to  snnlijj^ht,  some  in  a  current  of  hydroj^en,  others  in  tbe  free  air.  A  loss  of 
weight  amounting  to  about  6  per  cent  of  the  chloride  was  observed.  The  oxpuriments 
tend  to  prove  that — 

1.  There  is  a  loss  of  chlorine  in  sunlight  amounting  to  at  least  6  per  cent. 

2.  The  loss  in  weight  is  equal  to  the  weight  of  chlorine  set  free,  as  shown  by  direct  experi- 

ment. 

3.  There  is  no  formation  of  oxychloride.    The  research  is  not  complete,  but  the  results  have 

been  established  by  subsequent  work. 
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RoMYN  Hitchcock.    Shinto — the  religion  of  the  Japaoese. 

A  general  review  of  oar  knowledge  of  the  original  faith  anrl  mythology  of  the  Jj^aoMeMiit 

forth  in  the  ancient  records. 
Not  yet  published  in  foil.    Abstract  published  in  the  Proceedings  of  the  A  m.  Aasa.  Adr.Sd 

Aagndt,  1889. 
Read  before  Section  H  of  the  Amer.  Assn.  Adv.  Sci.,  Toronto,  Angnat,  1889. 
Read  also  before  the  Anthropological  Society  of  Washington  on  November  4, 1889. 
RoMTN  Hitchcock.    Notes  on  eclipse  photography. 

Anthony't  Photographic  Bulletin,  xx,  November  23,  1889,  pp.  G80-684. 
Contains  snggestions  regarding  the  photographing  of  the  corona ;  also  a  few  mIm  oi  tk 
appliances  devised  for  the  Bclipse  Expedition  to  Japan  in  1888. 
RoMTN  Hitchcock.    Comparison  of  Eikonogen  and  Pyrogallol  as  photogripkU 
developers. 

Anthony't  Photographic  BuUcHn,  xx,  Deoemher  14,  1889,  pp.  710-715. 
UoMYN  Hitchcock.    A  method  of  mounting  photographic  prints  withoat  cockling. 

Anthony'i  Photographic  Bulletin,  xxi,  February  8,  1890.  pp.  74-76. 
Rom  YN  Hitchcock.    Preparation  of  microscopical  mounts  of  vegetable  textile  fiben. 

BepoH  of  the  Smithaonian  Inttitution,  li,  1886  (1889),  pp.  657,  658. 
ROMYN  Hitchcock.    List  of  specimens  of  textiles  and  fabrics  in  the  refenDct 
series  of  the  Section  of  Textile  Industries  in  the  U.  S.  National  Mosenm. 
Beportof  the  Smitheonian  InetituUon,  U,  1886  (1888),  pp.  649-655. 
RoMYN  Hitchcock.    Report  on  the  Section  of  Foods  and  Textiles  in  the  U.  S.  Na- 
tional Museum,  1886. 

Report  of  the  Siniiheonian  InetituHon,  Ii,t886  (1889).  pp.  113-118. 
Thkodor  Holm.    Notes  on  Hydrocotyle  americana  L. 

Proc.  U.  8.  Nat.  Hue,,  xi,  September  3, 1888  (1889).  pp.  455-462.    Two  plates. 
William  H.  Holmes.     A  quarry  workshop  of  the  flaked-stone  implemeiit-mftkeR 
ill  the  District  of  Columbia. 

The  American  AnthropologUt,  ni,  No.  1,  January.  1890,  pp.  1-26. 

This  paper  describes  the  explorations  of  an  ancient  quarry  where  qnartxita  bowUfft  ntt 
obtained  for  the  manufacture  of  implements.  It  is  shown  that  one  forai  onlj  wm  fi^ 
doced,  a  heavy  leaf-shaped  blade  from  1  to  5  inches  in  length,  and  that  this  wsa  pnibUT 
the  "blank"  from  which  knives  and  arrow  points  were  to  be  made.  The  oonekuMa « 
reaohe<l  that  there  is  no  evidence  pointing  to  the  existence  in  the  Potomac  7sllcy  o(  at 
other  people  than  the  Indian. 
William  H.  Holmks.  On  the  evolution  of  ornament — an  American  lenson. 
The  American  Anthropologist,  in,  No.  2,  April,  1890.  pp.  137-146. 

This  is  a  discnssiou  of  the  elementary  stages  of  the  decorative  art,  and  aspeeially  of  th»:^ 
flaenoes  exerted  by  technique  in  the  textile  and  ceramic  arts  upon  the  fonisof  tiidiastt 
ral  objects  as  happened  to  be  utilized  in  embellishment. 
WiLUAM  H.  Holmes.    A  West  Virginia  rock-shelter. 

The  American  Anthropologitt,  ni.  No.  8,  July,  1890,  pp.  317-223. 

The  rock-shelter  described  owes  its  chief  interest  to  the  serifis  of  well  preaerred  pictsfn^bt 
engraved  and  painted  upon  the  walls.  The  work  is  comparatively  recent  and  is  aUritatoJ 
to  the  Algonkian  peoples. 

William  H.  Holmes.    Report  on  the  Section  of  American  Aboriginal  Potteiyio  tlif 
U.  S.  National  Museum,  1886. 

Report  of  the  Smithsonian  ImtUuHon,  1886  (1889),  Part  n,  pp.  97-90. 

William  H.  Holmes.    Report  on  the  Section  of  American  Aboriginal  Pottery  io  tbe 
U.  S.  National  Museum,  1887. 

Report  of  the  Smithsonian  InetUuHon  (U.  S.  National  Museum),  1887  (1889).  pp.  77.78. 

William  T.  Horn  ad  ay.    How  to  collect  mammal  sktns  for  purposes  of  stadyu^ 
for  mounting. 

Report  of  the  Smithionian  IntUtution,  n,  1886  (1889),  pp.  6S9-670. 
William  T.  Hornaday.    The  extermination  of  the  American  Bison. 

Report  of  the  Smithaonian  InatUution  (V.  S.  National  Museum),  1887  (1880),  pp.  367-54& 

Walter  Hough.    Notes  on  the  archaeology  of  Easter  Island. 
The  American  Naturalist,  xziv,  October,  1880,  pp.  877-888. 
Based  on  the  ooUecttons  of  the  U.  8.  S.  Mohican  in  1884. 
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Walter  Hough.  The  preservation  of  mnseiim  specimens  from  insects  and  the  effects 
ofdampness. 

Report  of  the  SmithMonian  TMtitution  (U.  S.  NatioLal  Maseum).  1887  (1889),  pp.  519-658,  4 

figures. 
Description  of  museam  insect  pests  and  treAtmAnt  of  specimens  by  proYentires.    Solutions  for 
poisoning,  and  figures  illustrating  the  apparatus  used  in  applying  poison. 
Lelaxd  O.  Howard.    A  newly  imported  elm  insect. 
Ifueet  Lsfe,  il,  August,  1889,  pp.  84-4J,  7  figures. 

Announces  tlie discovery  in  four  localities  in  the  United  States  of  Ootiyparia  ulmi  Geoff.,  a 
European  Gocoid.    Describes  and  figures  the  different  stages  and  brings  out  several  new 
points  in  the  life-history,  from  observations  made  by  the  author  at  Washington,  and  by 
Mr.  J.  G.  Jack  at  Cambridge. 
Leland  O.  Howard.    Honors  to  American  Entomology. 
IfueetLi/e,  n.  August,  1889,  pp.  54, 55. 

Announcement  of  Professor  Riley's  election  as  Hon.  Fellow  of  the  Entomological  Society  of 
London,  with  statement  of  other  Americans  previously  so  honored.    Also  announces  that 
Professor  Riley  has  been  created  Chevalier  of  the  Legion  of  Honor. 
Leland  O.  Howard.    The  hymenopterous  parasites  of  North  American  butterflies, 
including  a  section  upon  the  Microgasters  by  C.  V.  Riley. 

The  huUerfiie*  o/tKeeatUm  United  Statee  and  Canada  taith  e»peeial  reference  to  Neto  England, 

by  S.  H.  Scudder,  Part  xii,  October,  1889,  pp.  1869-191 1,  PI.  88, 89. 
Comprises  introduction,  list  of  hosts  and  parasites,  European  hymenopterous  parasites  of 
butterflies  common  to  Europe  and  North  America,  analytical  table  of  families,  analytical 
table  of  genera,  descriptions  of  species.    Sixty  species  are  described,  of  which  eighteen 
are  new. 
Leland  O.  Howard.    Annotated  catalogue  of  the  insects  collected  in  1887-1868. 
Scientific  results  of  explorations  of  the  U.  S.  Fish  Commission  steamer  Alhatro8B, 
Proe.  U.  S.  yaL  Mua.,  xii.  December,  1880,  pp.  185-216.    Extra  No.  771. 

Contains  lists  of  hemiptera  identified  by  P.  R.  Uhlcr,  orthoptera  by  L.  Brnner,  diptera  by  S.  W. 
Williston.lepidoptera  by  W..T.  Holland,  mallophaga  by  H.  Osborn,  other  insects  by  M.  L. 
Linell,  arachnida  by  G.  Marx,  myriapoda  by  C.  H.  Bollman 

Leland  O.  Howard.    Association  of  Economic  Entomologists.    First  annual  meet- 
ing. 

Ineeet  Life,  ii,  December,  1889,  pp.  177-184. 

Full  report  of  the  meeting  held  in  the  rooms  of  the  Department  of  Insects  of  the  National 
Museum,  November  12, 13, 14, 1889. 

Leland  O.  Howard.    Irrigation  and  injurious  insects. 
Insect  Life,  ii,  January  and  February,  1890,  pp.  215-222. 

A  general  summary  of  the  influence  of  irrigation  upon  the  ravages  of  ii^urions  insects  origi- 
nally drawn  up  for  the  information  of  the  Senate  Committee  on  Irrigation. 

Leland  O.  Howard.    Some  new  parasites  of  the  gram  plant  louse. 
Insect  Life,  ii,  January  and  February,  1890,  pp.  246-248. 3  figures. 

Describes  the  following  new  species  parasitic  on  Siphonophora  avena  Fabr. :  Pachyneuron  mi- 
cans,  Megaspihis  niger,  and  Encyrtus  websteri. 

Leijind  O.  Howard.    A  sketch  of  Professor  Riley. 

The  Farmer's  Magazine  ( London),  i,  Nos.  4, 5,  January  and  February,  1890,  pp.  237-241.    Portrait. 
A  biographical  sketch  of  C.  V.  Riley. 

Leland  O.  Howard.    A  waspish  love-struggle. 

Sntomologiea  Americana,  vi,  No.  2,  February,  1890,  p.  33. 

Account  of  observations  by  Col.  John  Bowles  on  tho  carious  polyandrons  coition  of  a  large  ves- 
pid,  probably  either  Sphecius  speciosus  or  Monedula  Carolina. 

Lrland  O.  Howard.    Two  spider-egg  parasites. 
Insect  Life,  ii,  March,  1890,  pp.  269-271, 2  figures. 

Describes  the  following:  Aeoloidesii.  g.  {Proctotrupidce)  saitidis  n.  sp.  from  eggs  of  Saitis  pulex, 
.ind  BtBus  americanus  n.  sp.  fh>m  undetermined  eggs  of  nu  Epeirid. 

Lkland  O.  Howard.    Note  on  the  hairy  eyes  of  some  hymenoptera. 
Proe.  Entom.  Sac.  Washington,  i,  No.  4,  May  15, 1890,  pp.  195, 196. 

Enumerates  the  fSsmilies  and  genera  of  hymenoptera  in  which  hairy  eyes  have  been  found, 
adds  several  to  the  list,  and  discusses  the  morphological  significance  and  systematic  value 
of  these  hairs. 
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Leland  O.  Howard.    Note  on  tli«  inontli-parts  of  the  AmericaD  cockroach. 

Proe.  Entorn.  Soc.  WoMhityjton,  I,  No.  4.  May  15, 1890,  pp.  216-218. 

DeMcriboh  in  detail  the  luoiith-parte  of  Periptaneta  amerieana  and  particularly  a  acl«rite  is  tb* 
form  uf  a  deDtate  digitiisi  at  tho  base  of  the  tooth  of  the  laciaia,  h<*r«stofore  unnolicrd  ai 
not  found  in  P.  orientalit. 
Lrland  O.  Howard.     Aiithoi-ship  of  the  family  Mymarida. 
Proe.  Bntom.  Soe.  Wtukington,  i.  No.  4,  May  15, 1890,  p.  221. 

Pnta  forth  proof  to  show  that  Ualiday  (not  Ashmead)  is  the  original  proposer  of  JTynMfrd^M 
a  family  name. 
Leland  O.  Howard.    A  few  ailditions  and  correotions  to  Scndder'a  Nomenclatur 
Zoologicas. 

Proe.  Entom.  Boc.  Wathington,  l,  No.  4,  May  15, 1890.  pp.  258, 259. 
Leland  O.  Howard.    Bibliography  of  Ammcan  Economic  Rntotnoloj^y. 
Insect  Life,  il,  May  and  June,  1890,  p.  335. 

Editorial  notice  of  tho  pnblication  and  aDnonnceroent  of  the  jcope  of  parts  T,  11.  Ill,  and  iWci 
of  the  Uibliof^raphy  of  American  Economic  Entomolo^ry. 
Leland  O.  Howard.    Additional  noto  on  spider-egg  parasites. 
Ituect  Life,  II,  May  and  June,  1890.  p.  359. 

Keconls  the  fact,  coramanieated  by  Mr.  W.  H.  Harringloa,  that  Triektuius  clavatus  is  «  Bva 
and  j;ive8  additional  localities  for  B.  amerieamu  and  Acoloidea  taUidis. 
Leland  O.  Howard.    A  North  American  Axima  and  its  habits. 
Inteet  Life,  ll,  May  and  June,  1{«90,  pp.  365-367.  3  Agnros. 

Discusses  the  relationships  of  Axima  Wallcer  ancl  the  validity  of  the  subfamtly  Aximitma 
Cameron  and  describes  Axima  zabritkie  from  North  America,  reared  by  Rer.  J.  L.  Zibri^ 
kie  from  nests  of  Ceratina  dupla.    (See  under  Chailes  V.  Riley.) 
W.  H.  Hudson.    (See  nnder  P.  L.  Sclater.) 

Joseph  F.  Jambs.    On  the  Maqnoketa  shales  and  their  correlation  with  the  CinciQ- 
uati  gronp  of  southwestern  Ohio. 

Amer.  Geol,  v,  1890,  pp.  335-35€;  postscript  on  p.  394. 

This  pa|)6r  presents  a  revituv  of  the  refHrenoe.'i  to  the  shales  of  Iowa  and  the  adjoining  States. 
It  also  presents  the  results  of  a  visit  made  to  (lie  typical  locality  in  Iowa,  discaxsen  tk» 
extension  of  the  Cincinnati  surius  westward,  as  shown  by  the  records  of  deep  wellA.  ss«l 
notes  tlio  resemblances  in  paltMintological  featureH.     The  conclusion  is  reachcHl  tbat  tbe 
Maquoketa  shales  are  the  direct  continuation  of  the  Cincinnati  series  of  rocks. 
David  Starr  Jordan  and  Charlks  Harvky  ISollman.    Scientific  resulU  of  the 
explorations  by  the  steamer  Albatross,  No.  IX.    Catalogne  of  fishes  coUeeled  at 
Port  Castries,  St.  Lucia,  by  steamer  Albatross,  November,  18S8. 
Proe.  IT.  8.  Nat.  Muit.,  XII.  July  17,  1890,  pp.  645-652. 
Corvula  sanetat-lueiat,  now  species. 

David  Starr  Jordan  and  Barton  W.  Evermann.    Description  of  the  yellow-finned 
trout  of  Twin  Lakes,  Colorado. 

Proe.  U.  fi.  Nat.  Miu.,  XU,  December  10,  1889.  pp.  453,  454. 
Salmo  mykits  macdonaldi,  new  species.    (See  nnder  Charles  Harvey  Bollraan.) 
Philip  H.  Kirsch.    Notes  on  a  collection  of  fishes  obtained  iu  the  Gila  river  at  Port 
Thomas,  Arizona,  by  Lieut.  W.  L.  Carpenter,  U.  S.  Army. 
Proe.  U.  S.  Nat.  ifttf.,  XI.  September  20.  lf«8  (1889),  pp.  555-558. 
F.  H.  Knowltox.    a  revision  of  the  genus  Araucarioxylon  of  Kraus,  with  cooipikd 
descriptions  and  partial  synonymy  of  the  species. 
Proe.  U.  S.  Nat.  Miu.,  Xli,  No.  784,  1889.  pp.  601-617. 
S.  R.  Kokhler.    a  stroll  through  the  Peabody  Museum,  Cambridge,  Masaacbuseita. 
The  Magcuine  of  Art  (London  and  New  Vork).  Xll,  pp.  393^96.  404-411 :  xni.  pp.  47-51. 
A  popular  account  of  the  Pealiody  Museum  of  American  archseolojsy  and  ethnology'.  Harrard 
University,  Cambridge,  Mtissnchusotts.  WritU^n  several  years  ago.  but  only  now  pablisli«4 
S.  R.  Kokhlkr.    Schrotbl Utter. 

Chronik  fiir  vervielfaltigend^  Kuntt,  II,  No.  9,  September,  18811,  pp.  65->68. 

An  attempt  to  show  that  the  prints  known  as  "  Schroibliitter  "  (dotted  prints,  yrmvmm  e* 
wanii're  crible^)  are  early  white-line  work,  executed,  as  a  rule,  with  the  graver  upon  meui 
S.  R.  Koehlkr.    Zu  eineni  Holzschiiitt  nach  Primaticcio. 
Ohromkfur  vervielfiUtiQende  Kurut.  ir.  No.  9.  September,  1889. 

Snggesting  the  seventeenth  century  and  French  origin  for  a  wood  cat  after  one  of  Theodsr  vm 
Thulden's etchings,  forming  part  of  "Los  travaux  d'lJiysse,  desselgnez  par  le  Mesr  ^ 
Saint  Martin,"  which  is  attributed  to  an  :int>nymoiis  Italian  wood-catter  of  the  i 
century,  in  Ilirth  and  Mather's  "  Meister  Holzschnitte,  *'  Part  v,  pi.  157. 
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R.  KoRHLER.    Callot's  Oroase  Misdres  de  la  Guerre. 

Ghronik/ilr  vtrvUlfcUtigende  Kumt,  ii,  No.  11,  November,  1880,  pp.  81-86. 
A  deacriptive  list  of  the  editioua  and  copioH  of  the  .«ierio.<)  of  etchiDfi^s  Darned  in  the  title. 
R.  KOEHLKK.    Umrisse  zu  Goethe'tt  <^  Fansf  vou  Ket«c)j. 
Chronik/ur  v^rviel/iUtigMde  Kuntt,  III,  No.  5,  May,  1890.  p.  38. 

A  short  communication  ooncerninjc  an  edition  of  the  aeries  named,  dated  181S,  and  not  men- 
tioned in  any  of  the  handbooka. 
R.  KoEHLER.    Frederick  Jueugling. 

l>rivately  printed,  New  York,  1880,  witbont  date  or  place  of  publication. 

Small  4°,  12  pp.;  in  paper  covers. 

Printed  in  part  aUo  aa  an  introduction  to  the  cataloji^e  of  the  auction  of  Jnenglin^'a  works, 

held  in  Now  York  City.  March  3,  1880. 
Biographical  aketch  of  Frederick  Juengling,  the  wood -engraver  (boro,  Leipaic,  October  18, 
1849;  died,  New  York,  December  31,  1888),  with  aome  conaideration  of  the  part  played  by 
him  in  the  development  of  "  the  new  school. " 
ORGR  F.  KuNZ.    Gem  collection  of  the  U.  S.  National  Mnseum. 

RepoH  o/Uu  Smithsonian  luMtituHon.  il,  1886  (1888),  pp.2e7>27S. 
WIN  Linton.    Notes  on  Entozoa  of  marine  fishes  of  New  England,  with  descrip- 
tions of  several  new  species. 

Annual  Report  of  the  77.  8  Oommiuioner  of  Fith  and  FUheriet,  Part  xiv,  1886  (J 888),  pp.  453- 

511.  6platea. 
Stadiea  made  from  the  TT.  S.  Cotnmia.siion  of  Flab  and  Fiaberiea,  the  material  being  chiefly  ob. 
tained  in  the  vicinity  of  Wood'a  Hull,  Maaaacbuaetta.  Sixteen  apeciea  are  described  and 
figured  :  Oenera—Spongiobothrium,  Cro»9obothrium,  Phoreiobothrium;  apeciea— Di^otftrtum 
manubr^forme,  D.altUeroi,  Spongiobothrium  variabUe,  PhyUobothrium  thytanoeephalufn' 
Oryginatobothrium  anguttum,  Crogtobothrium  laeiniatum,  Phoreii^thrium  toftum,  Rhyn- 
ehobothrium  bituleatum,  Tcenia  dilatata,  and  Eehinorynehut  tagiU\fer. 
VERETT  M.  LoOMis.    The  raven  as  a  Soutli  Carolinian. 

ITu  Auk,  VI,  No.  3.  July,  1888.  pp.  277-278. 
RDRRic  A.  Lucas.    The  great  auk  in  the  U.  S.  National  Mnseum. 
The  Auk,  vn,  No.  2,  April.  1880,  pp.  203-204. 
(See  under  Loonhard  Stejneger.) 
OROR  Marx.    Catalogue  of  the  described  Jrancea  of  temperate  North  America. 

Proc.  U.  S.  Nat.  Mus.,  xii.  No.  782, 1888,  pp.  487-584. 
IS  T.  Mason.    Cradles  of  the  American  aborigines. 
Report  of  the  Smithionian  Inttitution,  1837,  II,  pp.  161-235. 

Tbia  paper  ia  an  illiiatrated  deacription  of  tlie  raethoda  employed  by  American  aboriginea  to 
hold  and  to  transport  their  babea.    The  apecial  motive  ia  to  enable  the  biological  atudent 
to  examine  into  the  canaea  of  deformity  seen  in  roost  Indian  akulla. 
(8  T.  Mason.    How  to  straighten  a  spear  shaft. 
The  Afneriean  Anthropologist,  li,  p.  158. 

Among  aome  South  American  tribea  thia  ia  performed  by  meana  of  weights. 
18  T.  Mason.    Music  in  Houduras. 
The  American  Anthropologist,  ii,  p.  158. 

The  mnaic  of  Central  America  ia  now  of  a  compoaile  character,  partly  native,  partly  African, 
and  partly  European. 
IS  T.  Mason.    The  aborigines  of  the  District  of  Columbia  and  the  Lower  Potomac. 
The  American  Anthropologist,  il,  pp.  225-268. 

The  introduction  ia  by  Profeaaor  Maaon,  and  the  following  contributiona  are  alao  Included : 
The  geologic  antecedeota  of  man  in  the  Potomac  Valley,  by  W  J  McGee. 
The  paleolithic  period  in  the  Diatrict  of  Columbia,  by  Thomaa  Wilaon. 

Ancient  village  aitea  and  aboriginal  workahopa  in  the  Diatrict  of  Columbia,  by  S.  V.  Prondflt. 
I'ottery^  of  the  Potomac  tidewater  region,  by  W.  H.  Holmea. 
Shell  monnda  of  the  Potomac  and  Wicomico,  by  Elmer  R.  Reynolds. 
Indian  tribea  of  the  Diatrict  of  Columbia,  by  Jamea  Mooney. 
Diacuaaion,  by  F.  W.  Putnam. 

(Thia  aympoaium  waa  called  forth  by  the  requirementa  of  the  Anthropological  Society  of 
Waahington,  the  couatitution  calling  upon  the  vine-preaident  to  organize  apecial  work  in 
their  aeveral  departmeuta.) 
8  T.  Mason.    The  archaeology  of  the  Potomac  tidewater  region. 
Proc.  V.  S.  Nat.  Mus.  xil,  March  7.  1880.  pp.  387-376. 

In  thia  region  are  old  campaitea,  workahopa,  aoapatone  qnarriea,  abell  heapa,  and  flndaof  rude 
forma  of  wrought  atone,  believed  by  aome  to  be  paleolithic,  by  othera  to  be  nnfiniahed 
objecta. 
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Otis  T.  Mason.    The  beginniugs  of  the  carrying  indastry. 

The  American  Anthropologitit,  ii,  pp.  21-47. 
Otis  T.  Mason.    The  edacational  aspect  of  the  U.  8.  National  Muse  am. 

Xotet  eupplenuntary  to  the  Johns  Hopkint  Univenity  sti^iet  in  hiMtotieal  and  poiUiBai  «vMk 

1890,  No.  4. 
An  address  to  stadents  of  Johns  Hopkins  University  to  oall  their  attention  to  the  eiaeanm^ 
method  pursued  in  the  work  of  the  Nfttional  Masenm. 
Otis  T.  Mason.    The  ha  man  beast  of  burden. 

Report  of  the  Smilhwnian  InetUtUion,  li,  1887,  pp.  237-293. 

This  paper  calls  attention  to  the  beginning  of  the  great  iudastry  which  now  cotcts  ike  ^rr 
with  beasts  of  burden,  canals,  ships,  and  railroads.    Attention  is  alao  drawn  to  tfaeU' 
that  civilisation  has  not  relieved  the  weights  from  human  backs  but  rather  aap^^tis* 
them. 
Otis  T.  Mason.    The  mutual  obligation  of  the  ethnologist  and  the  historian. 
Papers  of  the  American  Hittorienl  Aseociaiion,  iv,  pp.  S-12. 

The  paper  dwells  on  the  proposition  that  the  history  of  mankind  is  written  intbin^M*' 
as  in  words,  and  that  the  student  of  things  and  the  student  of  word*  aboold  m^iu. 
prove  each  other's  work. 
Otis  T.  Mason.    The  savage's  side  arms. 
The  American  Anthropologi$t,  ii,  pp.  77.78. 

A  short  paper  connecting  aoolent  leaf-shaped  atone  implements  with  aome  now  n  ^*z 
Oalifomia. 
Otis  T.  Mason.    Woman's  share  in  primitive  cnltnre. 
The  Amsriean  Anthropologist,  xi,  pp.  3-13. 

This  paper  showd  that  Mr.  Spencer's  division  of  civilisation  in  time  into  miiitaacj  awi  thk> 
trialism  is  quite  as  much  a  sex  division,  the  industrial  purkuits  of  mankind  ori^tuj 
with  women  in  savagery. 
Otis  T.  Mason.     Report  on  the  Department  of  Ethnology  in  the  U.  S.  Natiosi. 
Mnseum,  1886. 

Report  of  the  Smithsonian  Institution,  n,  1886  (1889),  pp.  87-95. 
Otis  T.  Mason.     Report  on  the  Department  of  Ethnology  in  the  U.  S.  Nation 
Museum,  1887. 

Report  of  the  Smithsonian  Institution  (IT.  S.  National  Museum),  1887  (1889),  pp.  65->75. 
8bth  E.  Mkbk.    Notes  on  a  collection  of  fishes  from  the  Maumee  Valley,  Ohio. 

Proe.  V.  S.  Nat.  Mtis.,  Xl,  Sept.  3,  1888,  pp.  4.35-440. 
C.  Hart  Merriam.      Preliminary  revision  of  the  North  American   pocket  k  ^ 
{genersk  Perognathus  et  Cricetodlpus  aucL);  with  descriptions  of  new  species ^- 
subspecies,  aud  a  key  to  the  known  forms. 
North  American  Fauna,  No.  1,  Oct.  25, 1889,  pp.  1-29.    PI.  l-iv. 
Gborob  p.  Mkrrill.    The  collection  of  building  aud  ornamental  stones  in  the  T  ^ 
National  Museum. 

Report  of  the  Smithsonian  Institution,  188C  (1889),  ll,  pp.  277-«4a    PI.  I-IX ;  14  text  fiearn. 
Although  designed  as  a  hand-hook  for  the  collection,  it  has  been  made  to  cover  a  B'*r  •^ 
tended  field  than  Indicated  by  its  title.      The  aim  has  been  to  bring  together  a  m^ 
volame  as  maoh  valuable  matter  bearing  upon  the  subject  aa  the  space  wovlil  p^rta 
and  to  put  it  in  such  form  as  to  be  available  for  popular  use.     The  work  aa  afaorr  aivJ 
comprises  some  370  pages ;  there  are  also  nine  full-page  plates  and  fonrteeo  fignrr?  a  *...- 
text. 
Gborgb  p.  Merrill.    Notes  on  the  serpen ti nous  rocks  of  Essex  County,  New  Yurt 
from  Aqueduct  Shaft  2B,  New  York  City,  and  from  near  EastonyPenDsyivanu 
Proc.  V.  S.  Nat.  Mus.,  xn,  May  22,  1890,  pp.  595-600. 
George  P.  Merrill.    The  comeuting  material  of  sandstone. 

Stone.  (Indianapolis,  Indiana),  July,  1889,  pp. 38, 39.     1  figure. 
George  P.  Merrill.    Distribution  of  building  stone  in  the  United  States. 

stone  (Indianapolis, luliana),  August,  1889, p. 56. 
Gkorgk  p.  Merrill     Itacolumite,  or  flexible  sandstone. 

stone  (Indianapolis,  Indiana),  September  1889,  pp.  72, 73. 
Georgb  p.  Merrill.    Cavities  in  the  quartz  of  granite. 

Stone  (Indianapolis,  Indiana),  October,  1889,  p.  89. 
Georgb  P.  Mbrrill.    The  origin  of  diamonds. 

Stone  (Indianapolis,  Indiana),  November.  1889,  p.  115. 
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rBORGB  P.  MERRILL.    Infasorial  eartb,  or  tripolite. 

Stone  (Indianapolis,  Indiana),  December,  1889,  pp.  133-139. 
rEOHGK  P.  Merrill.    Steatite,  or  soapstoue. 

Stone  (Indianapolis,  Indiana),  January,  1890,  pp.  148,  U9. 
'eorgb  p.  Merrill.    Some  processes  of  rock  formation. 

Stone  (Indianapolis,  Indiana),  February,  1890,  pp.  187, 188. 
rEORGE  P.  MERRILL.    Some  processes  of  rock  fortiiation. 

Stone  (Indianapolis,  Indiana),  Marcli,  1890,  pp.  223, 221. 
EORGE  P.  Merrill.    Some  processes  of  rook  formation. 

Stone  (Indianapolis,  Indiana),  April,  1800,  pp.  253, 254.    1  text-flgare. 
eorgr  p.  Merrill.    Some  processes  of  rock  formation. 

Stone  (Indianapolis,  Indiana),  May,  1890,  pp.  17-19. 
eorgk  p.  Merrill.    On  grindstones  and  whetstones. 

Stone  (Indianapolis,  Indiana),  June,  1890,  pp.  30-40. 
EORGB  P.  Merrill.    Report  on  the  Department  of  Lithology  and  Physical  Geology 
in  the  U.  S.  National  Museum,  1887. 

Report  o/  the  Smithsonian  InetUulion,  II,  1886  (1889),  pp.  239-244. 
EORGE  P.  Merrill.    Report  on  the  Department  of  Lithology  and  Physical  Geology 
in  the  U.  S.  National  Museum,  1886. 

Report  of  the  Smithtonian  Inetitution  (U.  S.  National  Museum),  1887  (1880),  pp.  151-153. 
.  Otley  Pindar.    List  of  the  hirds  of  Fulton  County,  Kentucky. 

The  Auk,  vi,  No.  4,  October,  1889,  pp.  310-316. 
Hampden  Porter.    Notes  on  the  artificial  deformation  of  children  among  savage 
and  civilized  peoples. 

Report  of  the  Smitheonian  IntHtution  (IT.  S.  National  Museum).  1887  (1889),  pp.  213-235. 
.  Webster  Prentiss.  Case  of  poisoning  hy  Japanese  lacquer.  Case  of  poisoning 
by  administration  of  homceopathic  pellets  labelled  ^'Rhus.'^  Case  of  poisoning 
by  the  cashew-nut,  Anaoardium  OcoidentalCt  by  D.  W.  Prentiss,  M.  d.,  Wash- 
ington ^D.  C,  Professor  of  Materia  Medica  and  Therapeutics,  Medical  Depart- 
ment Columbian  University,  District  of  Columbia. 

Pamphlet,  pp.  1-17.  Boprint  from  the  "Therapeutic  Gazette,"  July  15,  1889,  Detroit,  Mich. 
CHARD  Katiibun.  Notice  of  the  small  surface  organisms  taken  in  the  tow  uet-s,  and 
of  the  contents  of  mackerel  stomachs,  by  Richard  Rathbuu  (pp.  259-267).  In 
*<  Results  of  investigations  by  the  schooner  Grampun  on  the  southern  mackerel 
gronnds  in  the  spring  of  1887,''  by  D.  £.  Collins,  T.  H.  Bean,  and  Richard  Rath- 
buu. 

BuU.  U.  S.  Fish  Com,,  vn,  1887  (1889),  pp.  217-267. 
CHAHD  Katubun.    Distribution  of  duplicate'sets  of  Marine  Invertebrates,  1879- 
18^. 

Annual  Report  of  the  U.  S.  Commiieioner  of  Fish  and  Fitheriee,  pt.  xiv,  1886  (1889),  pp.  843-867. 
These  sets,  247  in  number,  were  prepared  from  the  duplicate  specimens  obtained  (luring  the 
dredgini;  expeditions  of  the  Fish  Commission  steamers  on  the  Atlantic  coast  of  the 
United  States.  The  distribution  was  chiefly  to  institutions  of  learning  in  this  country. 
The  paper  quoted  consists  mainly  of  tables,  giving  the  names  and  origin  of  the  species, 
and  the  names  of  the  institutions  supplied.  The  same  information  had  previously  been 
pablishod  in  the  Proceedings  and  annual  reports  of  the  National  Museum,  by  which  most 
of  the  sets  were  prepared  and  distributed. 

JHARD  Bathbun.    Report  on  the  Department  of  Marine  Invertebrates  in  the  U.  8. 
National  Museum,  1886. 

Kepint  of  the  Smithtonian  Inttitution,  ll.  1886  (1889),  pp.  199-207. 
;iiARD  Rathbun.    Report  on  the  Department  of  Marine  Invertebrates  in  the  U.  S. 
National  Museum,  1887. 

Report  of  the  Smithtonian  IntHtution  (U.  S.  National  Museum),  1887  (1880),  pp.  125-135. 
AKLES  Rau.    Report  on  the  Department  of  Archeology  in  the  U.  S.  National 
Museum,  1886. 

Report  of  the  Smithtonian  Inttitution,  II,  1886  (1889),  pp.  101-112.    PI.  l-iv. 
AKLE8  RA.U.    Report  on  the  Department  of  Archaeology  in  the  U.  S.  National 
Museam,  1887. 

JUport  o/  the  Smithtonian  Inttitution  (U.  S.  National  Museum),  1887  (1889),  pp.  83-85. 
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Charles  W.  Richmond.    The  yellow- throated  warbler  {Dendroica  donitia  ^ 
Wa8Uiugton,D.  C. 

The  Auk,  vi,  No.  4,  October,  1889,  p.  339. 
Robert  Ridgway.     Notes  on  Costa  Rican  birds,  with  descriptions  of  seres  r.^ 
Bpecios  and  subspecies  and  one  new  f^enas. 

Proe.  U,  8.  iVat  Mm.,  xi,  Sept  20,  1888  (1889),  pp.  537-548. 

Beled4)nia,  gea.  nov.;  Zeledonia  eoronata,  Mieroeereului  orpkeug^  Pieolapiet  gneiiiM  S(>.- 
eaniguiarii,  Picumnut  Jlaootinettu,  Dendromit  puncUgula  and  Dendroe^pUt  ru^'--. 
Bpp.  nor. ;  Oeothlypit  oaninwhaie  teroCw  and  Xiphoeolapte*  emigrant  eo«torkruu  <•- . 
nov. 
Robert  Ridgway.    Natural  History  Survey  of  Illinois,  |  State  Liaboratory  of  Nst 
History,  |  S.  A.   Forbes,   Director.      |  —  |  The  |  Ornithology  |  of  Illinoi*  - 
Part  I,  Descriptive  Catalogue,  |  By  Robert  Ridgway,  |  Part  II,  Econoniu  • 
thology,  I  by  S.  A.  Forbes.  |  —  |  Volume  1.  |  Published  by  aathority  of  the  ^ 
Legislature.  |  —  |  Springfield,  Illinois :  |  H.  W.  Rokker,  Printer  and  Bm^: 
1889. 

Roy.  8vo.,  pp.  viii+620 :  pi.  i-xzxii,  with  colored  frontispiece. 
[Robert  Ridgway,  and  other  members  of  the  Committee  on  Classification  a&^ 
menclaturo  of  the  American  Ornithologists'  Union.] 
The  Auk,  VII,  No.  1,  January,  1890,  pp.  eH>-66. 

(Second  supplement  to  ihf)  American  Omithologiste'  Union  CbeckLiBtof  North  America:'  - 
Robert  Ridgway.    Buteo  hrachynrus  and  B.  ftUiginoama, 

The  Auk,  vii,  No.  1,  January,  1890,  p.  90. 
Robert  Ridgway.    Intergradation  between  Zonotrichia  leucopkrif$  and  Z.  inten'i 
and  between  the  latter  and  Z.  gambeli. 
The  Auk,  vii.  No.  1,  January,  1890,  p.  96. 
Robert  Ridgway.    Letter  concerning  Colymbiu  adavMi  and  C.  glacialis. 

The  Ibi§,  sixth  series,  ii.  No.  5,  January,  1890,  p.  129. 
Robert  Ridgway.    A  review  of  the  genus  Xiphooolaptes  of  Lesson. 
Proe.  U.  8.  Nat.  Mut.,  xii,  Feb.  5,  1890,  pp.  1-20. 
Xiphocolaptet  argenHnut,  X.  major  eaetaneuB^  subspp.  nor. 
Robert  Ridgway.    A  review  of  the  genus  Solerurus  of  Swaiason. 
Proe.  U.  8.  Nat.  Mut.,  xii,  Feb.  5,  1890,  pp.  21-31. 
Selerurut  lawreneei,  sp.  nov.,  8.  fuscut  (Max.),  revived. 
Robert  Ridgway.    Scientific  results  of  explorations  of  the  U.  S.  Fish  Comr  - 
steamer   Albatross,     [Published    by   i>ermission  of   Hon.  Marshall  Mt^l^' 
U.  S.  Commissioner  of  Fisheries.]    I.  Birds  collected  on  the  Galapagos  I- . 
in  1888. 

Proe.  U.  8.  Nat.  Mue.,  xii,  February  5, 1890,  pp.  101-128  (six  cute). 
Nesomimus,  gen.  nov.,  Netomimu*  macdonaldi,  N.pergoTuUus.Certkidea€iner<ut*r;.L' 
eoniroKtrig,  Otospiza  media,  Oaetornis  brenro$trit,0.  hgpoleuca,Camarkyiuhvf  i    -j 
O.  pauper ,  Pyrocephalua  minimu*,  and  PaeeUonetta  gaiapagensie^  spp.  nov. 
Robert  Ridgway.    Scientific  results  of  explorations  by  the  U.  S.  Fish  Con  t  \ 
Steamer  Albatross,     [Published  by  permission  of  Hon.  Marshall  McDona'*^   | 
wissioner  of  Fisheries.]    No.  II.  Birds  collected  on  the  Island  of  Saot^.  1 1 
West  Indies,  Al)rolho8  Islands,  Brazil,  and  at  the  Straits  of  Magellan  in  1* 
Proe.  V.  8.  Nat.  Mua.,  Xll,  Feb.  6, 1890,  pp.  129-139. 
Geogitta  Umgipennit  and  Upucerihia  propinqua,  spp.  nov. 
Robert  Ridgway.    Harlan's  hawk,  a  race  of  the  red-tail  and  not  a  distinct  ^ 

The  Auk,  VII,  No.  2  April,  1890,  p.  205. 
Robert  Ridgway.    Report  on  the  Department  of  Birds  in  the  U.  S.  National  M 
1886. 

Heport  the  of  8fnitheonian  Institution,  il,  1886  (1889),  pp.  15^162. 
Robert  Ridgway.    Report  on  the  Department  of  Birds  in  the  U.  S.  National  X 
1887. 

Report  oj  the  8mith8onian  InstituUon  (IT.  S.  National  Hnsenm),  1887  (1889),  pp.  95-1^ 
Clarence  B.  Riker  and  Frink  M.  Chapman.    A  list  of  birds  observed  at  j?3 
Brazil. 

The  Auk,  VII,  No.  2,  April,  1890,  pp.  131-137. 
(See  also  under  Frank  M.  Chapmao.) 
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Charles  V.  Rilry.    Loc lists  in  Algeria. 
Inteet  Life,  ii,  No.2,  August,  1889,  pp.  59-60. 

Measures  taken  by  the  French  Oovernmont  to  lesaon  loonst  ravaf;ea  In  Algeria. 
CHARLK8  V.  RiLKY.     The  English  Sparrow  in  North  America, 

BuU.  No.  1,  IHvinon  of  Economic  Ornithology  and  Mammalogy,  XJ.  S.  Department  of  Agricul- 
ture.   8tro.,  pp.  405. 
The  author  gives  first  a  list  of  the  insect  remains  found  in  the  stomachs  of  02  specimnns  of 
Paster  dometticus  submitted  for  examination,  the  insects  being  fnlly  identified  wherever 
it  was  possible.    Then  /uUows  a  succinct  statement  of  the  habits  and  life-history  of  the 
insects  thus  found,  arranged  according  to  orders,  with  special  regard  to  their  economio 
importance.    A  summary  of  the  food- habits  of  tho  English  sparrow  as  an  insectivorous 
bird  in  North  America,  and  a  brief  survey  of  other  work  done  in  the  same  line  both  in 
Europe  and  America,  concludes  the  article. 
Charles  V.  Riley.    Family  Braconidof,    Subfamily  Microgaaterinte.    Contribations 
to  the  Parasites  of  North  American  Butterflies. 

The  Butlerjliet  of  the  Eaetern   United  Statee  and  Canada,  by  S.  H.  Scuddor  (Cambridge,  Massa- 

ohusetts),  Part  XII,  October,  1889,  pp.  1897-1911,  pl.*lxxxviii,  figs.  11  and  12. 
Also  separate  and  part  of:    Ttu  Hymenopterous  ParcuiUt  of  North  American  Butter/Hea,  by 

L.  O.  Howard,  including  a  section  upon  MicrcigHsters,  by  C.  Y.  Kiloy,  Cambridge,  1889. 
Describes  the  species  of  Mierogcuterince  of  North  America  known  to  be  parasitio  on  diurnal 
lepidoptera  as  follows :  genus  ApanteUi,  16  specieH,  among  them  as  new :  A.  edtoardtii, 
cyaniridis,  argynnadit,  koebelei,Jlavicomie,  emarginatut,  junonice,  phohtora ;  genus  Micro- 
gaiter,  1  species. 
Charles  V.  Riley.    Some  insect  pests  of  the  household.    Bedbugs  and  red  ants. 

Insect  Life,  D,  No.  4,  October,  1889,  pp.  104-108,  figs.  16-18.    (Reprinted  from  Good  HouMckeeping, 

May  25, 1889.) 
Treats  of  the  life-history  of  the  common  bedbug  {Aeanthia  lectularia)  and  of  the  best  remedies 
for  this  pest.    Mentions  the  occurrence  in  North  America  of  an  allied  speoies,  CfonorhinuM 
sanguisuga.    Brief  review  of  the  life-history  of  the  red  ant  {Monomorium  pharaoniB)  and 
the  best  remedies  to  be  recommended  for  it. 
Charles  V.  Riley.    Some  insect  pests  of  the  household.    The  carpet-beetle  or  so- 
called  <' Buffalo  moth.'' 

Insect  hyfe,  n,  November  5, 1880,  pp.  127-130.    (Reprinted  from  Qood  Housekeeping,  April  ]3i 

1889.) 
Short  review  of  the  history  of  the  species;  description  of  the  earlier  stages  and  the  imago; 
remedies. 
Charles  V.  Riley.    The  plum  curoalio.    Arsenical  sprays;  Wier's  plum  immunity 
theory. 
Proceedings  of  the  Twenty-second  Session  of  the  American  PomologiecU  Society  (Ocala,  Florida), 

February  20,  1889.  pp.  31-36. 
'Summary  of  various  experiments  with  spraying  mixtures  as  a  remedy  for  the  plum  cnrculio 
and  record  of  observations  and  experiments  to  disprove  the  correctness  of  Mr.  Wier's 
theory. 
Charles  V.  Riley.    Importation  of  leery  a  remedies  from  Australia. 
Paeijle  Rural  Pre$s,  S»,  December  21,  1889,  p.  570. 

A  review  of  the  history  of  tho  importation  into  (California  of  Australian  parasites  and  enemies 
of  leerya  purchaei,  with  acknowledgments  to  persons  who  have  assisted  in  this  work. 
Chajilbs  V.  Riley.     Sur  Pimportation  artificielle  des  parasites  et  enemies  naturels 
des  insectes  nuisibles  aux  vegeteanx. 
Chmptes  Rendu  des  Siances  du  Congr^s  International  de  Zoologie,  Paris,  1889.  pp.  323-326. 
Contains  an  account  ©f  the  importation  of  Australian  parasites  and  enemienot  Iccrya  purchasi 
into  California,  the  most  important  of  them  being  Ved€Uia  eardinaUs. 
Charles  V.  Riley.    [Report  of  a  trip  to  Australia  to  investigate  the  natural  enemies 
of  the  Fluted  Scale.     By  Albert  Koebele.] 
U.  S.  Department  of  Agriculture,  Division  of  Entomology,  BuUetin  21,  Washington,  1800. 
Contains  the  report  of  Albert  Koebele,  with  letter  of  transmittal  and  introduction  by  C.  V. 
Riley;  also  foot-notes  by  C.  V.  Kiley  relating  mostly  to  the  determination  of  Australian 
insects. 
IJHARLES  V.  RiLEY.    [Reports  of  observations  and  experiments  in  the  practical  work 
of  the  Divison.] 

U,  S.  Department  of  Agriculture,  Division  of  Entomology,  Bulletin  22,  Washington,  1880. 
Contains  the  reports  of  the  field  agents  of  the  Entomological  Division,  with  letters  of  trana- 
mittal  and  iniroduction  by  C.  V.  Kiley. 
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Charlks  v.  Uilky.    Insecticides  ami  nieaosof  applying  them  to  shade  and  forest  tR<i 
Fijih  Report  of  the  U.  S.  Entomological  Commi*non,  pp.  31-47. 

Author's  Extras.  Full  report  not  yo^  pabli«)iod.  The  first  part  gives  a  aammary  of  tfe*a 
secticides  available  fur  the  protection  of  forest  and  shade  trees  from  the  attai^aof  W 
eating  insects ;  tho  arsenical  poisons,  kero-sone  emalsions,  and  hydrocyanic  add  gae  ar^ 
especially  treated  of.  The  second  part  enumerates  and  deaoribea  the  appsmtoi  for  tl» 
application  of  insecticides  in  dry  or  liquid  form  and  more  espeoially  the  Tariau  mm'jti 
and  pumps  for  spraying,  many  of  which  are  figured. 
Charles  V.  Rilby.  Some  insect  pests  of  the  household.  The  trne  clothes  motbi 
Insect  Life,  Nos.  7,  8.  February,  1890,  pp.  211-21o. 

Characterization  of  the  three  species  of  clothes  moths  common  in  the  United  States,  sad  ttKi: 
mode  of  work ;  description  of  ^yptfreemtM  tinece,  a  parasite  of  Tineola  peUiondU;  thequsi 
tion  of  remedies  dlHcusaed. 
Charles  V.  Rilby.    Improved  methods  of  using  h3'drocyanic  acid  gas. 
California  Fruit  Grower,  vi,  February  18,  1890,  p.  100. 

Mr.  D.  W.  Coqnillett's  latest  improvement  in  the  prepamtion  and  application  of  hydrocyaij 
acid  gas  as  a  remedy  for  scale  insects  in  California. 
CuARLRH  V.  RiLKY.    [Opinion  of  the  Gypsy  Moth]. 
Botton  Olobe,  February  17,  1890. 

Publication  of  interview  with  a  reporter  regarding  the  dangt^r  resnltin^;  from  the  sptfti'' 
the  imported  g.vpsy  moth,  and  the  best  means  of  exterminating  it. 
Charles  V.  Riley.    The  six-spotted  mite  of  the  orange  {Tetranychus  ^-wmcmU'v 
n.  sp.). 

Insect  Life,  II,  Nos.  7,  8,  February,  1890.  pp.  225,  226 ;  fig.  44. 

Technical  description,  with  figures,  of  Tetranychus  6-maeulatuM,  a  hitherto  nndescriM  m.? 
injurious  to  tbe  orange  tree  in  Florida. 
Charles  V.  Riley.     Platypsyllus — egg  and  ultimate  Larva — Dr.  Horn's  reclamalK^ 
Entomologica  Americana,  VI,  No.  2,  February,  1890,  pp.  27-30.    One  figure. 
(Reprinted  in  part  in  Insect  Life,  u,  Nos.  7, 8,  February,  1890,  pp.  244-246,  fig.  50.) 
The  eg);  and  pupa  of  Platj/psylhis  were  not  previously  characterised.    Describes  tbe  eggs  fr*B 
the  oviduct  and  describes  and  figures  a  singular  form  of  larva,  having  a  strong  MBn^>u^ 
gan  appearance,  giving  reason  for  believing  it  to  bo  the  ultimate  larva  form  of  Pta^,N^> 
lus.    Replies  to  a  reclamation  by  Dr.  G.  H.  Horn  on  a  question  of  priority. 
Charles  V.  Rili*  y.    An  Australian  Hymenopterons  Parasite  of  the  Flated  Scalt 
Insect  Life,  II.  Nos.  7,  8,  February,  1890,  pp.  248, 249,  fig.  54. 

Describes  Ophelosia,  nov.  gen.  of  OfMleididcB,  and  Opheiosia  eraufordi,n.  ap.  from  Adelaide.  'J> 
new  species  being  parasitic  on  leerya  purchasi. 
Charles  V.  Rilky.    Tho  Entomological  Mission  to  Australia. 

Pacific  Rural  Press,  xxxix,  February  8, 1890,  p.  146,  and  March  22, 1890,  p.  310. 
Replies  to  Mr.  Frank  McCoppin's  articles  relative  to  the  history  of  the  miaaion  to  Atutri  x 
undertaken  for  tho  purpose  of  introducing  into  California  parasites  and  eaemies  of  hcy 
purehasi. 

Charles  V.  Riley.    The  Improved  Gas  Treatment  of  Scale  Insecte. 

Pact  fie  Rural  Prest,  xxxix,  March  8, 1890,  p.  261. 

Record})  the  recent  inipruvement  in  the  preparation  and  application  of  h>'drocyanic  jrajki 
remedy  for  scale  iriHccts  in  C'alifomiA. 
Charles  V.  Rilby.    Some  Insect  Pests  of  the  Household,     iv.     Cockroaches. 
Insect  Life,  ii,  No.  9,  March,  1890,  pp.  266-269,  fig.  57. 
(Reprinted  substantially  from  Good  Housekeeping,  Jnne8, 1889.) 

Characteristics    of    tho   three   species    most  abundant  in  houses,  Periplaneta  amsricsu 
P.  orientalis,  and  Phyllodromica  germanica;  note  on  food  habits  and  remedie«. 
Charles  V.  Riley.    The  Rose  Chafer  {Maorofactylue  aubspinosua  Fabr.)- 

Insect  Life,  ll.  No.  10,  April,  1800.  pp.  295-302 ;  fi}!.  61. 

Past  history;  natural  history;  geographical  distribution ;  food  plants  and  ravages;  asv 
chocks;  remedies. 
Charles  V.  Rilky.    Microgasters  Affecting  Rhopalocera. 

Proceedings  of  the  Entomological  Society  of  Washington,  I,  No.  4, 1890,  p.  205. 

Dwells  upon  the  ditTicultics  in  the  specific  distinction  in  the  genus  Microgaater  and  poict* 
certain  structural  characters  that  could  be  used  for  the  purpose. 
Charles  V.  Riley.    Oviposition  in  Diptera. 

Proceedings  of  the  Entomological  Society  of  Washington,  I,  No.  4. 1690,  p.  263. 

Enumerates  instances  where  in  Diptera  the  ovipositor  is  modified  and  fitted  for  panctansi 
Charles  V.  Riley.    Note  on  the  Genus  Lestophonus. 

Proceedings  of  Uie  Entomological  Society  of  Washington,  l.  No.  4,  1890,  pp.  263,  964. 
Short  note  on  the  specific  distinctness  of  Lestophonus  Iceryee  and  L.  monopkia^bL 
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Oharles  V.  RiLBY.    On  DipterouH  Larv»  iDfesting  Man. 

Proee^dingt  of  the  Entomotoffieal  Society  of  Wathington,  i,  No.  4,  1800,  p.  264. 
Short  acooant  of  two  unpablished  caaea  of  the  oocarreDce  of  ErUtalU  lame  in  the  baman 
rectum. 
Oharlks  v.  Rilky.    Note  on  the  Importation  and  Colonization  of  Parasites  and 
other  Natnral  Enemies  of  Insects  Injurious  to  Vegetation. 

Report  of  ti^0M/i  Meeting*  nf  the  British  Aeeociation  for  the  Advancement  of  Scienee, 
September,  1889  (London,  1880),  pp.  640-642. 

The  aaihor  after  referring  to  the  transportation  to  other  plaoea  of  the  paraaitea  of  the  PInm 
Cnrculio,  and  to  the  importation  into  North  America  of  the  European  Mierog€Uter  glomer- 
atui,  relatea  the  aucoeaafnl  importation  Into  California  and  dwella  on  the  efficacy  of  thia 
ooccinellld  beetle  in  deatroying  the  fluted  acale  in  California. 
Charles  V.  Rilky.    The  Insect  Collection  of  a  Large  Museum. 
Insect  Life,  il,  Koa.  11, 12,  June,  1880.  pp.  342-346,  fig.  66. 
Keprinted  with  alight  ohangea  from  the  AnntuU  Report  of  the  Smithsonian  Institution  for  1686 

(1889),  Part  ll,  pp.  182-186. 
Aima  and  olijecta  of  tbu  collection.    The  type  of  ayatematic  collection ;  the  exhibit  collection ; 
draweraand  caaea  need;  arrangement  of  biologic  material ;  method  of  mounting  yiala. 
Charlks  v.  Rilky.    Report  of  the  Entomologist. 

First  report  of  the  Secretary  of  Agriculture,  1889,  pp.  331-361,  plat^a  i-iv. 
Containa  the  following  titlea:  Introduction,  giving  a  general  review  of  the  work  and  publico- 
tiona  of  the  diviaion  of  Entomology,  pp.  331-334;  the  Fluted  Scale  {Icerya  purchasi 
Maakell),  pp. 334-310;  the  Six-apotted  Mite  of  the  Orange  {Tetranyehus  O-maeulatus  Riley), 
pp.  340-345;    the  Horn  Fly  (Hcematobia  serrata  Robineau-Desvoldy),  pp.  34S-348;   the 
Grain  Aphta  {Siphonophora  avenas  Fabr.),  pp.  348-365;  the  Work  of  Field  Ageuta,  pp. 
355-860. 
Charles  V.  Rilky.    On  the  International  Importance  of  Parasites  and  Natural  Ene- 
mies of  Insects  Injurious  to  Vegetation. 

Proceedings  of  the  American  Association  for  the  Advancement  of  Science,  38th   meeting,! 

Auguat,  1889  (Salem),  p.  279. 
Brief  abstract  of  a  paper  read  before  the  aection  of  biology  on  the  international  importation 
of  Mierogaster  glomeratus  and  Vedalia  cardinalis. 
Charles  V.  Riley.    JPerfectionnements  dn  Graphophone. 

ComptesRendusdes  Seances  de  I  Academic  des  Sciences,  17  Juin,  1889,  pp.  1230-1232. 
A  brief  review  of  the  recent  improvementa  in  Ediaon'a  phonograph  and  Tainter'a  grapho- 
phone.   The  ahortcominga  of  the  latter  pointed  out,  and  the  modiflcationa  and  improve- 
menta invented  by  J.  H.  White,  with  aome  acoustic  improvementa  by  the  author,  are 
described. 
(Also  aeparate,  pp.  2-108.) 
Charles  Y.  Riley.    Report  on  the  Department  of  Insects  in  the  U.  S.  National 
Mnsenm,  1886. 

Report  of  the  Smithsonian  Institution,  ii,  1886  (1888).  pp.  181-197,  plate  1. 
Charles  V.  Riley.    Report  on  the  Department  of  Insects  iu  the  U.  S.  National 
Museum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Mmeum),  1887  (1889),  pp.  117-123. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Phylloxera  Problem  Abroad  as  it 
Appears  to-day. 

Insect  lAfe,  ii.  No.  10,  April,  1890,  pp.  310, 311. 

Succeaa  of  defenaive  meaauroa  in  France,  more  especially  rcconatruction  of  thevinejarda 
by  meana  of  American  stocks;  status  of  the  phylloxera  in  other  countries. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Horn  Fly  ( Hcematobia  serrata  Robineau- 
Desvoidy). 

Insect  Life,  ir,  No.  4,  October,  1889,  pp.  93-103,  figs.  11-15. 

After  treating  of  the  first  appearance  and  apread  in  North  America  of  Hcematobia  serrata, 
which  appeara  to  be  introduced  from  Europe,  the  authors  give  a  full  account  of  the  life 
history  of  this  insect  with  descriptions  of  the  larva  and  the  puparium.    The  habits  of  the 
fly  and  the  nature  of  the  damage  done  by  it  are  then  described.    The  article  concludea  with 
a  diacnaaion  of  the  beat  remediea  and  preventives. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Bot  Fly  of  the  Ox,  or  Ox  Warble. 
Insect  Life,  il,  No.  5,  November,  1889.  pp.  15&-159.  figs.  26, 27. 
An  account  of  the  loss  caused  by  the  ox  warble  in  the  United  States  and  Great  Britain. 
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CUARLKK  V.  RiLEY  BDil  L.  O.  HOWARD.    The  Weeping  Tree  Mystery. 
Jmcct  Life,  li,  No.  5,  November,  1889,  pp.  100,  161. 

Brief  review  of  an  article  in  the  Dallas  (Texas)  Morning  News.  October  9, 1889.   The  'vh':. 
ing  "  of  the  tree  is  caused  by  multitudes  of  Proconia  undata  ejecting  drops  of  boner^lt 
CHAULK8  V.  RiiJfiY  and  L.  O.  Howard.    The  ao-called  Mediteiraneaa  Floor  M^tt 
(Ephestia  Kuhniella  Zeller), 

IntrctLife,  II.  No.  6,  December,  1889,  pp.  ]66>]71,  figs.  2»-30. 

After  n>f(^rring  to  the  sudden  outbreak  uf  this  pest  in  Canada  the  authors  give  a  fall  di:^* 
of  its  history  in  Europe,  and  append  a  characterisation  of  the  larva  and  comparoonof  t- 
sanie  with  allied  species. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Ox  Warble  {Hypodermahmi\i^\^x 
Intect  Life,  ii,  No.  6,  December,  1880,  pp.  172-177,  flgs.  31-35. 

From  the  structure  of  the  ovipositor  and  from  the  shape  of  the  egg  the  aathorB  condodr  t.: 
the  egg  is  not  inserted  into  the  skin,  but  simply  fastened  to  the  skin  and  to  the  buc  o:  t. 
hairs.    The  value  of  train  oil  or  fish  oil  as  a  means  of  protection  is  emphasized. 
Charles  V.  Riley  and  L.  O.  Howard.    On  sume  gall-making  insects  in  New  Zr. 
and. 

ln»eci  Life,  ii.  No.  0,  December,  1880,  pp.  101, 105. 

Correction  regarding  Mr.  Mankeirs  determination  of  a  Hymanopter  supposed  to  pToducir;t_ 
on  Olearia  furfuracea. 
Charlks  v.  Riley  and  L.  O.  Howard.   The  imported  gypsy  moth  {Ocneriadispar I 
Insect  Life,  it.  Nos.  7, 8.  February,  1800,  pp.  2U8-211 ;  flgs.  36-39. 

Tlie  species  has  been  imported  from  Europe  and  appears  to  be  thoroughly  acclimat<>>i  ^. 
Bedford,  MasHachuRctts.    Notes  on  its  food  habits  in  Europe  and  Japan;  an enooi'^rJ. : 
of  its  numerous  parasites  bred  in  the  former  country. 
Chahlks  v.  Riley  and  L.  O.  Howard.    A  grnb  supposed  to  have  traveled  \u  t.- 
h  II  III  an  body. 

Insect  Life,  ii,  Nos.  7. 8,  February,  1890,  pp.  238, 239 ;  fig.  4& 

Cdiiiinents  on  a  communication  from  Dr.  Elisabeth  R.  Cane,  of  Pennsylvania,  re<;ani:r: 
Hypoderma  larva  which  traveled  under  the  skin  of  a  boy  from  the  elbow  to  the  <^:.^ «/ 
5  months. 
Chahlks  V.  Riley  and  L.  O.  Howard.    The  dogwood  saw-fly  (IJCarjnphorus  rar  :m 
Norton). 

Insect  Lift,  ii,  Nos.  7, 8,  February,  1889,  pp.  239-243. 

Various  noti-s  regarding  the  foml  habits  of  the  larva  of  Harpiphorus  varianvts  pal>!i-l' 
addition  to  Mr. J.  G.Jack's  article,    "A  Destructive  Cornel  Saw-fly;"  vahaliou?  - 
venation  of  the  wings ;  characteristics  of  the  male  saw-fly. 
Charles  V.  Riley  and  L.  O.  Howard.    Two  parasites  of  the  garden  web-wen. 
Insect  Life,  ii,  No.  10,  April,  1800,  pp.  327, 328 ;  flg.  64. 

Note  on  the  life  history  and  flgure  of  Limneria  exiryereontU -,  a  Braconid  {Agathitextt" 
also  bred  from  Evrycreon  rantaUs. 
Charles  V.  Riley  nud  L.  O.  Howard.    An  Icerya  in  Florida. 

Insect  Life,  ll.  No.  10,  April,  1800. 

Characterization  of  an  ajiparently  new  species  of  Icerya  from  Key  West^  Florida,  qpI''  •" 
MS.  name  of/,  rosa, 

Charles  V.  Riley  and  L.  O.  Howard.    Some  of  the  bred  paraaitic  HyiueDo;-. 
in  the  National  Collection. 

Insect  Life,  \\,  Nos.  11, 12,  June,  1890,  pp.  348-353. 

A  Hj stematic  enumeration  of  North  American  parasitic  Hymenoptera  of  the  familv  Br<i:^  - ' 
and  their  hosts,  with  dates  and  localities.    The  article  is  to  be  continued. 
Charles  V.  Riley  and  L.  O.  Howard.    Anthrax  parasitic  on  cut  worms. 
Imeet  Life,  ii.  Nos.  11. 12,  June,  1890,  pp.  353. 354 ;  flg.  67. 

Several  instances  of  North  American  species  of  Anthrax  being  parasitic  on  cut  «»rv' 
recorded.    A  review  of  the  European  literature  on  this  subject  is  added. 
Charles  V.  Riley  and  L.  O.  Howard.    The  Tulip  tree  leaf  gall-fly  {Diplo^-ii 
dendriO.  S.). 

Insect  Life,  ii,  Nos.  11, 12,  June,  1890,  pp.  362, 363. 

Various  notoH  on  the  life  history  and  structural  oharact-ers  of  DiplotU  liriodendri,  an^i^'-  * 
criticiHm  of  an  article  by  J.G.Jack,  published  in  "Garden  and  Forest." 
Charles  V.  Riley  and  L.  O.  Howard.    Editorials  and  notes. 
Insect  Life,  ii,  Nos.  1-12.  July,  1880,  to  June,  1890. 
(See  table  uf  contents  of  each  number  of  "Insect  Life. ") 
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Charles  V.  Rilet  and  L.  O.  Howard.    Correspondence  of  the  DivisioD  of  Ento- 
mology, U.  S.  Department  of  Aj^riculture. 
Itueet  Life,  n,  Nos.  1-12,  July.  1889,  to  June.  1890. 
Selected  letters  from  correspondents,  with  the  replies. 
(See  under  L.  O.  Howard.) 
Wirt  Robinson.    Notes  on  some  albino  birds  presented  to  the  U.  S.  National  Musenm, 
with  some  remarks  on  albinism. 

Proc.  U.  S.  Nat.  Jfta.,  xi,  July  6, 1889,  pp.  413-410. 
Joseph  Nelson  Rose.    Preliminary  notes  on  Periiyle, 
The  Botanietil  Gazette,  xv,  pp.  112-119. 

Described  as  new  species  PerityU  Brandegeana,  P.  Kothrockii,  P.  GreenH,  P.  Gravi,  P.  Soe- 
eorroeneit;  and  as  a  new  variety  P.  Emoryi,  yar.  Oreuttii. 
Joseph  Nelson  Rose.    Notes  on  some  western  plants. 
The  Botanical  Gazette,  xv,  pp.  63-80. 
Described  as  new  species  Chorizanlhe  Vaeeyi  Parry  and  Rose,  Erigeron  Tweedyana  Cauby  and 

Rose.  Pentetemon  Tweedyi  Canby  and  Rose. 
(See  also  under  John  Merle  Coulter  and  George  Yasey.) 
OsBERT  Salvin.    A  list  of  the  birds  of  the  islands  of  the  coast  of  Yucatan  and  of  the 
Bay  of  Honduras. 

The  Ibie,  Ser.  I,  ii.  No.  3,  July,  1889,  pp.  359-379;  ir,  No.  1,  January,  1890.  pp.  84-95.    (Com- 
mencod  in  Ser.  v,  vi,  No.  22,  April,  1888.  pp.  241-265.) 
OsBERT  Salvin  and  F.  Du   Cane  Godman.    [Temporary  titlo  page]  |  Biologia  | 
Ceutrali-America  ua  |  —  |  aves  1  Vol.  I  |  By  |  Osbert  Salvin,   M.   A.,   F.  R.  R., 
etc.,  I  and  |  Frederick  Du  Cane  Godman,  F.  R.  R.,  etc.,  |  =  1879-1887. 
E.  A.  Schneider.    (See  under  F.  W.  Clarke.) 

P.  L.  ScLATER.    Notes  on  some  recently  described  species  of  Dendrocolaptidce, 
The  IhiM,  Ser.  6.  i.  No.  3,  July.  1889,  pp.  350-354. 

BerUpeehia  rikeri,  Ridgw.    (Proc.  U.  S.  Kat.  Mua.,  ix.  p.  523,  and  x,  p.  151)  redescribed  and 
figured. 
P.  L.  ScLATER.    The  generic  term  Calodromaa. 

The  Ibie,  Ser.  6.  n,  No.  6.  April,  1890,  p.  265. 
V,  L.  ScLATEK.  Catalogue  |  of  the  |  Pasaerifarmes,  |  or  Perching  Birds  |  in  the  |  col- 
lection I  of  the  British  Museum.  |  —  |  Oligomyodir  or  the  families  |  Tyrannida;, 
Oxyrhamphidce  Piprida,  Cotingida  \  Phyioiomid(e,  Philepiiiidce,  Pittidce  \  Xenicidw, 
and  Euryl€fmid(B,  \  By  |  Philip  Lutley  Sclater.  |  London  :  |  Printed  by  order  of  the 
trustees.     1890. 

8  vo.,  pp.  XX  -{-  495,  pi.  xxvi. 

This  constitutes  volume  xiv  of  "  Catalogue  of  the  Birds  in  tbo  British  Museum." 
P.  L.  Sclater  and  William  H.  Hudson.    Argentine  Ornithology.  |  A  |  descriptive 
catalogue  |  of  the  |  birds  of  the  Argentine  Republic,  |  by  |  P.  L.  Sclater,  M.  A., 
Ph.D.,  F.  R.  R.,  etc.,  |  with  notes  on  their  habits  |  by  |  W.  H.  Hudson,  C.  M.  B.  8., 
late  of  Buenos  Ay  res  |  [Vignette]  Bnrmeisters  Cariama  |  —  |  Vol.  ii,  |  ~  |  Lon- 
don :  I  R.  H.  Porter,  18  Princes  street,  Cavendish  square  W.  |  1889. 
8  TO.,  XXIV  +  251,  pi.  xi-xx,  colored. 
W.  E.  D.  Scott.    A  snnimary  of  observations  on  the  birds  of  the  gulf  coast  of  Florida. 

The  Auk,  VI,  No.  4,  October,  1889,  pp.  318-326. 
George  B.  Sennett.    A  new  species  of  duck  from  Texas. 
The  Auk,  VI,  No.  3,  July,  1889,  pp.  263-265. 
Anae  maeuloea. 
GrEOKGK  B.  Sennett.    A  ucw  wrcu  from  the  Lower  Rio  Grande,  Texas,  with  notes 
on  Berlandier*B  wren  of  northeastern  Mexico. 
The  Auk,  vii,  No.  1,  January,  1890,  pp.  67-60. 
ThtyothoruB  ludovieianue  lomitenns,  subspp.  nov. 
\i.   'W.  Siiufeldt:    Observations  upon  the  development  of  the  skull  in  Neotoma 
fuseipeB;  a  contribution  to  the  morphology  of  the  Rodentia. 

Proe.  Acad.  Nat.  Sci.,  of  Philadelphia,  Ju\s,lSS9,'p\t.U-28.     PU.  i,  ii,  (colored).     Six  figures. 
Z.  W.  Shufeldt.    Osteological  studies  of  the  subfamily  Ardeinm,  {Pt.  i). 

Jour,  Comp.  Med. and  Surg.,  (Philadelphia).    Art.  xv,  v.  x,  No. 3,  July,  1889,  pp. 218-243.    Eight 

figures. 
Fifty  reprints  issued,  with  covers.    Same  title.    Hepaged.  1-26. 

Contains  concise  accounts  of  the  skeletons  of  many  of  the  U.  S.  herons,  and  related  birds. 
Material  of  the  Museum  extensively  used. 
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R.  W.  Shufeldt.    The  eared  seals. 

Forut  and  Stream,  vol.  xxxiil,  No.  1,  Jaly  25, 1880,  pp.  S-5. 
(Figaro  of  the  Californiftn  bob  lion  giyen  after  Elliott) 
R.  W.  Shufeldt.    The  eared  seals. 

Forest  and  Stream,  toI.  zxxill,  No.  4,  Angasl  15, 1889,  pp.  64,  S5.  (lUostratedby  Agon  of  Stdkri 
sea  Hon). 
B.  W.  Shufeldt.    Contribatlons  to  the  comparative  osteology  of  arctic  and  sab- 
arctio  water  birds.    Pt.  iv. 

Jour.  A  nat,  ( London),  v,  xxii,  July,  1889,  pp.  537-558.     Eight  flgaree. 
Based  almost  entirely  upon  material  in  ooUection  of  U.  S.  National  Musenm. 
R.  W.  Shufeldt.    The  eared  seals. 

Foreit  and  Stream,  vol.  xxxill,  No.  6,  August  32, 1889,  p.  84. 
(IlluBtrated  by  flguro  of  fur  seal. ) 
R.  W.  Shufeldt.    Note  on  the  anserine  affinities  of  the  flamingoes. 

Science  (New  York),  September  27, 1889.  No.  347,  pp.  224, 22& 
R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  the  families  of  Nortt 
American  passcres. 

Jour.  Morph.  (Boston),  vol.  ui,  No.  1. 1889.  pp.  81-114.    Pis.  v,  vi,  flga.  1-28. 
R.  W.  Shufeldt.    Notes  on  the  anatomy  of  Speotyto  cunicularui  hypogcea. 

Jour.  Morph. ,  pp.  115-125.    PI.  vii. 
R.  W.  Shufeldt.    Osteological  studies  of  the  subfamily  Ardeina. 

Jour.  Oomp.  Med.  and  Surg.  (Philadelphia),  x,  No.  4,  Art  xviu,  October.  1889,  pp.  287-317.    ¥ip 

9-37. 
Fifty  reprints  issued,  with  oovers.    Same  title  ;  repaged,  1-26. 
R.  W.  Shufeldt.    Studies  of  the  Maorochires,  morphological  and  otherwise,  with  tb^ 
view  of  indicating  their  relationships  and  defining  their  several  poaitioDs  in  iht 
system.    (Communicated  by  W.  K.  Parker,  F.  R.  S.,  F.  L.  S.) 

Linnesan  Society' »  Journal  (London),  Zoology,  xx,  1889,  pp.  299-394.    PI.  xvii-xxiv. 
R.  W.  Shufeldt.    True's  '<  Contributions  to  the  Natural  History  of  the  Cetacean^- 
A  review  of  the  family  Delphinido!:*    Bull.  U.  S.  Nat.  Mus.,  No.  36, 1889.   (Review  j 
Jour.  Oomp.  Med.  and  Surg.  (Philadelphia),  x,  No.  4,  October,  1889,  pp.  i04'iM. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  *  f 
the  United  States.    No.  1.  A  restoration  of  Tinoeeroa  ingens. 

The  American  Field  (New  York  and  Chicago),  October  2S,  1889,  pp.  390. 391.     Four  flgnr«». 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  of 
the  United  States.    No.  2.  The  ancestry  of  the  horse. 

The  American  Field,  No.  18,  November  2,  pp.  414, 415.    Seven  figures. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  <*f 
the  United  States.     No.  3.  Ancient  whales  and  coryphodons. 

The  American  Field  (New  York  and  Chicago),  Na  19,  November  9, 1889,  p. 439.    Two  flc«««. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  oi 
the  United  States.    No.  4.  Half  apes  and  lemurs. 

The  American  Field  (New  York  and  Chicago),  XXXn,  No.  20,  November  16,  1889,  pp.  4SX  «94- 
Two  figures. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammals  *d 
the  United  States.    No.  5.  The  sabre-toothed  tigers. 

The  American  Field  (New  York  and  Chicago),  No.  21.  November  23,  1889,  pp.487.488L     Tw 
figures. 
R.  W.  Shufeldt.    Restorations  of  some  of  the  more  remarkable  extinct  mammab  of 
the  United  States.    No.  6.  Hairy  mammoths  and  the  sea-cows. 

The  American  Field  (New  York  and  Chicago),  No.  22,  November  30, 1889,  pp. $11,511     Tin. 
figures. 
R.  W.  Shufeldt.    Concerning  certain  zoological  considerations  as  referring  to  tb« 
classilication  of  man. 

Pop.  Sci.  Nev/e  (Boston),  xxiil,  No.  11,  November,  1889,  pp.  161, 162. 
Assisted  by  studios  of  the  ethnological  material  in  the  U.  S.  National  Museum. 
R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  Arctic  and  ."^aV 
arctic  water  birds.    Pt.  V. 

The  Journal  of  Anatomy  (Londou),  Art.  10,  xxiv,  n.s.,  iv,  pt  v,  1889,  pp.  88-116 ;  PLvi,Tu,Ti. 
Based  entirely  upou  material  furnished  by  the  collections  of  the  U.S.  National  Md 
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R.  W.  Shufeldt.    Ou  aquatic  habits  of  certain  laud  tortoises. 

Nature  (London),  XL,  No.  1044,  October  31, 1889,  p.  644. 
R.  W.  Shufeldt.    Remarks  upon  extinct  mammals  of  the  United  States. 

Reprinted  from  The  American  Field  (Chicago),  xxxii,  Nos.  17-22,  1889.  Two  Imndred  and 
fifty  copies  issned,  b^iug  the  author's  ediiion,*in  paper  covers,  under  above  title,  with  im- 
proved flgnree  and  repagination ;  pp.  1-38. 
The  author  waa  materially  assisted  by  studies  of  material  in  the  collections  of  the  U.  S. 
National  Museum,  especially  in  the  use  of  Steller's  sea-cow  and  skulls,  and  other  speci- 
mens in  the  osteological  department. 
R.  W.  Shufeldt.     Progress  in  avian  anatomy  for  the  years  1888-1889. 

Jour.  Oomp.  Med.  and  VeU  Areh.  ( Philadelphia),  xi,  No.  1,  January,  1 890,  pp.  22-26. 
The  work  done  in  osteology  of  birds  by  the  Department  of  Comparative  Anatomy  of  the  U.  S. 
National  Museum  herein  fully  noticed. 
R.  W.  Shufeldt.    Hints  to  explorers  and  naturalists  in  the  field  about  the  prepara- 
tioUf  care,  and  transportation  of  vertebrate  skeletons  in  the  rough. 
Jour.  Oomp.  Med.  and  Vet.  Areh.  (Philadelphia),  xi.  No.  2,  February.  1890,  pp.  98-103. 
R.  W.  Shufeldt.    The  use  to  which  the  claws  on  the  pollices  of  certain  yoang  birds 
are  put.    (Letter  to  editor.) 

Ibia  (London),  n.  No.  5,  Ser.  6,  January,  1890,  pp.  128. 129. 
R.  W.  Shufeldt.    On  the  position  of  Chamcea  in  the  system. 

Journal  of  Morpholoffy  (Boston),  in.  No.  3,  December,  1889,  pp.  475-^502, 8  figures. 
R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  Arctic  and  sub- 
arctic water-birds.    Pt.  vi. 

Journal  of  Anatomy  (lA)ndon).  xxiv,  January,  1890,  pp.  169-187.    PI.  xi,  xii,  and  numerous 
wood  cuts  in  the  text 
Charles  Torrey  Simpson.    Od  a  singular  case  of  imitation  in  Ostrea  Virginica, 
The  NautUuM,  m,  No.  3,  July,  1889,  pp.  26, 27. 

Calls  attention  to  the  reproduction  on  its  own  shell  by  an  oyster  attached  to  Oerithium  atratum, 
of  the  color  markings  aa  well  as  the  sculpture  of  tho  Cerithium  to  which  it  adhered. 
Charles  Torrey  Simpson.    What  is  a  species! 

The  Xautilut,  Hi,  No.  7,  November,  1889,  pp.  78-80 ;  No.  8,  December,  1889,  pp.  88-90. 
Discussion  of  the  variability  of  molluscan  forms  and  their  systematic  value. 
Charles  Torrey  Simpson.    Notes  on  some  Indian  Territory  land  and  fresh-water 
shells. 

Proe.  U.  S.  2^at  Jfia.,  XI,  September  3, 1888  (1889),  pp.  449-454. 
John  B.  Smith.    Contribution  toward  a  monograph  of  the  insects  of  the  Lepidop- 
terous  Family  Noctuidse  of  Temperate  North  America. — Revision  of  the  species  of 
the  genus  Agrotia, 

BuU.  38,  U.  8.  Nat.  Mus.,  1889, 8vo.,  pp.  1-237.    PI.  l-v. 
John  B.  Smith.    Notes  on  the  species  of  Lachnonterna  of  Temperate  North  America, 
with  descriptions  of  new  species. 

Proe.  V.  8.  Nat.  Mui.,  Xl.  September  3, 1888  (1889).  pp.  481-525.    PI.  XLvni-LX. 
Sanderson  Smith.    Lists  of  the  dredging  stations  of  the  U.  8.  Fish  Commission,  the 
U.  S.  Coast  Survey,  and  the  British  steamer  Challenger,  in  North  American  waters, 
from  1807  to  1887,  together  with  those  of  the  principal  European  Government 
expeditions  in  the  Atlantic  and  Arctic  Oceans. 

Annual  Report  of  the  U.  8.  Oommittioner  of  Fieh  and  FiaJieriei,  Pt  xiv,  1886  (1889),.pp.  873-1017. 

Three  charts. 
These  lists  describe  the  depth  of  water,  character  of  the  bottom,  temperature,  etc.,  at  each 
dredging  station. 
Robert  E.  C.  Stearns.    A  mammoth  land  snail. 
The  Nautaua,  III,  No.  3,  July.  1890,  pp.  29, 30. 
Comments  on  the  alleged  discovery  of  a  Bulimut,  19  inches  long. 
Robert  E.  C.  Stearns.    On  the  distribution  of  rianorhin  bicarinatus. 

West  American  Scientist,  September,  1889. 
Robert  E.  C.  Stearns.    Notes  on  Phyaa  triticea  Lea,  its  relations,  etc. 

The  NautUuM,  ill,  No.  5.  September,  1889,  pp.  49-51. 
Robert  E.  C.  Stearns.    Critifiues  and  comments. 
The  Nautilus,  HI,  No.  6,  October,  1889,  pp.  64-66. 
Notes  on  sheila  and  shell  literature. 
Robert  E.  C.  Stearns.    Stenotrema  hirauta  Say,  on  the  West  Coast. 
The  KautUus,  lli,  No.  7,  November,  1889,  pp.  81. 82. 
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Robert  E.  C.  Stearns.    Obituary  notice  of  Xenos  Y.  Clark. 

American  Naturalitt,  xxin,  Aiigasl,  1889,  pp.  749,750. 
Robert  E.  C.  S TRAK>f.s.     Instances  of  the  effects  of  mnsical  sounds  on  aniQak 

Amsriean  Naturalitt  xxiv,  Janaary,  1890,  pp.  22-29 ;  February,  1890,  pp.  123-130;  M&rd  !•> 
PP.23&-242. 
Robert  E.  C.  Stearns.    Contribntion  to  the  Natural  History  of  the  Codei^trdii. 
Cal.  Acad,  SH.,  October,  1889, 42  pages,  pi.  2. 

A  collection  of  reprinto  of  varioas  papera  ami  notices  relative  to  VerriOia  Btobi  Stnn&  a. 
Radicipet  pleuro-erittattu  Steams,  bound  together  with  an  biatorical  introdnctian.  urt' 
and  title  page ;  distributed  by  the  autbor. 
Robert  E.  C.  Stearns.     Etbno-conchology ;  a  stady  of  primitiTe  money. 

Report  of  the  SmUhionian  Institution  (U.  S.  National  Museum),  1887  <1889).  pp.S97-334.p'.>-/. 
An  account  of  the  u»o  of  sheila  or  shell  substance  aa  a  medium  of  exchange  or  mcA»xt>! 
value. 
Robert  E.  C.  Stearns.     The  Nishinam  game  of  ''Ha^'and  tiie  Boston  gascK' 
*•  Props." 

The  Evening  Star  (Wosbington.  D.  C).  May  31,  1890. 

A  p.iper  read  bufuro  tho  Authropoloj^ical  Socle  ty  of  Washington,  May  20, 1890,  and  psrti;;^ 
printed  in  the  newspaper  above  cited. 
Leonhard  Stejneger.    Review  of  Japanese  Birds,  viii,  The  Nutcracker  (Aari/s. 
caryocaiactes  macrorhynchos), 

Froc.  V.  8.  Nat.  Mum.,  xi,  July  5, 1888  (1889),  pp.  425-432. 
Leonhard  Stejneger.    Review  of  Japanese  Bird.s,  ix,  The  Wrens. 
Proc.  V.  8.  Nat.  Mu».,  Xi,  September  20, 1887,  pp.  547, 548. 
{Troglodyte*  fumigaiuM  kurilensie,  subspp.  nor.) 
Leonhard  Stkjnegrr.    Notes  ou  a  Third  Collection  of  Birds  made  in  Kanai*  H> 
waiian  Islands,  by  Valdeuiar  Knudsen. 

Froc.  U.  8.  Nat.  Mut.,  xii,  March  8, 1890,  pp.  377-386. 
(Oreomyza  wileoni,  sp.  nov.) 
LEONifARi)  Stejneger.    Description  of  a  New  Lizard  from  Lower  Califoniia. 
Froc.  U.  8.  Nat  Mtu.,  Xil,  July.  3, 1890.  pp.  643, 644. 

Described  as  a  new  species,  Onemidophorut  tabialis,  from  Cerroa  Island,  Lower  Californii.  Tj?- 
U.  S.  Nat.  MuH.,  No.  15G96. 
Leonhard  Stejneger.    Description  of  Two  New  Species  of  Snakes  from  Calitorci 
Froc.  U.  8.  Nat.  Mua.,  xii.  Febrnary  5, 1890,  pp.  95-99.  with  5  figures  in  the  text. 
Described  as  new  speciosi  Liihanura  oreutti  and  Liehanura  eimpUx.  Types,  TJ.  S.  Xat  Mi^ 
Nob.  15603, 13810.   With  a  synopsis  of  the  known  species  of  the  genua  TAeketnura, 
LEONHARD  Stejneger.     Diagnosis  of  a  New  Species  of  Snake  (LtcAanwraom: 
from  San  Diego  Connty,  California. 

The  West  American  Scientist,  vi,  August,  1889,  p.  83.    Reprinted  by  permisaion  of  the  As.-'^tu' 
Secretary  from  advanced  sbei'ts  of  the  foregoing  article. 
LicoNHARD  Stejneger  and  Frederic  A.  Lucas.     Contributions  to  the  Natr.:» 

History  of  the  Commander  Islands.  x.  Contribntion  to  the  History  oi Tala? 

Cormorant. 

Froe.  U.  8.  Nat.  Mu*.,  xii,  Febraary  5, 1890,  pp.  83-94.    PI.  3. 
Z.L.  Tanner.    Report  on  the  work  of  tbe  U.  S.  Fish  Commission  BtetkOkest  JUat^ ** 
for  the  year  ending  December  31. 188G.    By  Lieut.  Comdr.  Z.  L.  Tanner,  U.  J^^S 
Annual  Report  of  the  U.  8.  Oommiitioner  of  Fish  and  Fieheriee,  pt.xiy,   1886  (1889),  pp.^> 

692.    Ton  plates. 
Describes  operations  on  the  eastern  coast  of  the  United  States,  with  a  list  of  the  dn^rM 
stations,  temperntnro  and  density  observations,  and  a  report  by  Thomaa  Lee.  natursiUt 
Frederick  W.  True.    Report  on  the  Department  of  Mammals  in  the  U.  S.  Niti^:^ 
Museum,  1886. 

Report  of  the  Smithsonian  Institution,  n,  18»0  (1889),  pp.  147-162. 
Frederick  W.  True.    Report  on  the  Department  of  Comparative  Anatomy  intb* 
U.  S.  National  Musoum,  1880. 

Report  of  the  Smithsonian  Institution,  n,  1886  (1889),  pp.  209-213. 

Frederick  W.  True.    Report  on  tbe  Department  of  Mammals  in  the  U.  S.  NatiorJ 
Museum,  lH87. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1887  (1889),  pp.  87-M. 
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Frederick  W.  Trob.    Report  on  the  Department  of  Comparative  Anatomy  in  the 
U.  S.  National  Museum,  1887. 

liepnrt  of  the  Smithtonian  InMtHiaion  (U.S.  National  Mnaeum),  1887  (1889),  pp.  137-138. 
Fkrderick  W.  Tkur.    Contributions  to  the  Natural  History  of  the  Cetaceans.    A 
Review  of  the  family  Delphinidw. 

BuU.  36,  r.  S.  Nat.  Mtu.,  1889,  8vo.,  pp.  1-191.    PI.  I-XLVII. 
Fkedrkick  W.  True.     On  the  occurrence  of  Echinomya  aemiapinosus  Tomes,  in  Nica- 
ragua. 

Proe.  V.  S.  Xat.  Mm.,  xi.  September  3. 1888  (1889).  pp.  467. 468. 
Fredkrick  W.  True.    On  the  mammals  collected  in  Eastern  Honduras  in  1887  by 
Mr.  Charles  H.  Townsend,  with  a  description  of  a  new  subspecies  of  Capromya 
from  Little  Swan  Island. 

Proe.  V.  8.  Nat.  Mut.,  xi.  September  3. 1888  (1889),  pp.  469-472. 
LuciEN  M.  Turner.    The  single-headed  drum  of  the  Naskopie  (Nagnagnot)  Indians, 
Ungava  District,  Hudson  Bay  Territory. 

Proe.  U.  S.  Nat  Mui.,  xi,  September  3, 1888  (1889),  pp.  433. 434. 
George  Vasey.     List  of  the  plants  collected  in  Alaska  in  1888,  No.  vi. 

Proe.  U.  S.  Nat  Mus.,  xn.  No.  772, 1889.  pp.  217-218. 
George  Vasey.    A  new  grass. 

The  Botanical  QazetU,  xv,  pp.  106-110. 

Described  as  a  new  genns  and  species  Rhaehidoepemum  Mexieanum  (with  plale). 
George  Vasey.     New  or  little  known  plants:  Uniola  Palweri, 
Garden  and  Forett,  li,  pp.  401^02. 
Described  aa  new  Uniola  Palmeri  (with  figures). 
George  Vasey  and  Joseph  Nelson  Kose.    List  of  plants  collected  by  Dr.  Edward 
Palmer  in  1889  at  Lagoon  Head,  Cedros  Island,  San  Benito  Island,  Guadeloupe 
Island,  head  of  the  Gulf  of  Calirornia. 

Centributiont  from  the  U.  S.  yationdl  Herbarium,  i,  No.  1,  pp.  9-28. 

Described  by  Mr.  Rose  as  now  specieH :  Sisymbrium  Brandegeana,  AtUum  Oaltfomicuvi,  Ence- 
lia  OedrotensU,  Phaeelia  (Euloea)  Oedroaensif,  XieoHana  Oreeneana,  EichichoUia,  Palmeri, 
Sphceraleea  Palmeri,  Hemizonia  {Hartmannia)  Palmeri,  H.  (JET)  Oreeneana,  and  by  Dr.  C.  V. 
Millspaagh,  Euphorbia  Potidii. 
Also  published  in  the  Proe.  U.  8.  Nat.  Mus.,  xi,  September  3, 1888  (1889),  pp.  627-536. 
Charles  D.  Walcott.    Description  of  new  genera  and  species  of  fossils  from  the 
Middle  Cambrian. 

Proe.  U.  8.Nat.Mu9.,  xi,  July  5,  1888  (1889),  pp.  441-440. 
Charles  D.  Walcott.     A  simple  method  of  measuring  the  thickness  of  inclined 
strata  by  means  of  a  clinometer  compass  and  a  rod. 
Proe,  l7.8.NaLMttt.,xi,  1888  (1889),  Septembers,  pp.  447-448. 

This  is  a  description  of  a  method  of  measuring  the  thiclkiiesH  of  inclined  strata  by  means  of  a 
clinometer  and  a  rod.    One  cut. 
Charles  1).  Walcott.     A  fossil  Lingula  preserving  the  cast  of  the  Peduncle. 
Proe.  U,  8.  Nat  Mum,,  xi,  1888  (1889),  September  3,  p.  480. 

This  is  a  description  and  illustration  of  a  specimen  of  Lingula  cequalit  Hall,  showing  the 
peduncle  extending  out  from  the  ventral  valve. 
Charles  D.  Walcott.     Descriptive  notes  of  new  genera  and  species  from  the  Lower 
Cambrian  or  Olenellns  zone  of  North  America. 
Proe.  U.  8.  Nat  Mut.,  xn,  1889  (1890),  February  5,  pp.  33-4G. 

There  is  included  in  this  paper  a  description  of  tlio  new  genera  Atalonia,  HeUnia,  and 
ColeoUndef,  and  a  number  of  new  species  with  rcuLirks  upon  some  that  have  bccu  previ- 
ously described. 
Charles  D.   Walcott.    Description  of  a  new  genus  and  species  of  inarticulate 
brachiopod  from  the  Trenton  limestone. 

Proe.  V.  8.  Nat  Mus.,  xil,  1389  (1890),  December  10,  pp.  .tSTi,  Z06. 

A  description  of  the  genns  Conotreta,  a  small  inarticulate  brachiopod  allied  to  Acrotreta. 
Charles  D.  Walcott.    A  review  of  Dr.  R.  W.  Ells'»  second  report  on  the  geology 
of  a  portion  of  the  Province  of  Quebec,  ^ith  additional  notes  on  the  ''Quebec 
Group.'* 

Amer.  Jour.  8c%.,  ser.  3,  xxxix,  1890,  pp.  101-115. 

In  the  additions  to  the  review  of  Dr.  EIIh'm  leport  are  ilencriptions  and  obser^^ations  made  by 
the  writer.  He  coucliidoH,  in  agreement  with  Dr.  £Us,  that  the  Qneb<'C  group  should  be 
dropped  from  geologic  nomenclature. 
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Charles  D.  Walcott.    A  reriew  of  the  report  of  the  State  geologist  of  New  Yak 
for  the  year  1888. 

A  mer.  Jour.  Soi.,  Mr.  3,  xxxix,  1890,  pp.  155, 156. 

A  short  reriew  of  the  contento  of  the  report  with  apecial  reforeoce  to  the  prMeoee  of  i^>» 
Heroyniaa  faaaa  or  Ite  repreeentatiye  in  America,  and  the  clasaiflcation  of  the  Upfer 
Biluiian  and  Devonian  rocks  as  inflaenoed  by  the  presence  of  thia  Cauiia. 
Charles  D.  Walcott.    Stady  of  a  lioe  of  diBplacement  in  the  Grand  Ca&oii  of  tb- 
Colorado,  in  northern  Arizona. 

BuU.  Geol  Soc  America,  i,  1889,  pp.  49-64.    Twelve  fignres. 

A  description  of  an  ancient  pre-Cambrian  fault,  upon  which  a  moTement  took  place  is  kr 
Tertiary  times,  reversing  the  movement  of  pre-Camb  rian  time.    It  is  aeoompsated  t 
descriptive  details  and  nnmerous  illustrations. 
Charles  D.  Walcott.    The  value  of  the  term  "Hndson  River  Group  "  in  geolof. 
nomenclature. 

BuU,  QeoL  Soe,  America,  l,  1890,  pp.  335-365. 

A  brief  historical  notice  and  a  description  of  the  rocks  referred  to  the  Hodaoc  Saw  pv 
by  the  geologists  in  New  York,  Ohio,  and  the  Missiasippi  Valley.  The  oonelttBioii  rMui* 
is  that  the  term  '*  Hudson  "  has  a  definite  value  in  geologic  nomenclature,  and  shealiL  > 
used  in  a  generic  sense  as  expressed  in  the  following  tabulation : 


Terrene. 

Formations. 

Hudson 

Hudson  River  shales  and  grits.    Utioa  shale. 

Frankfort  shale. 

Lorraine  shale  and  sandstone. 

Ralmon  Kivftr  sandstone  and  4bale. 

Cincinnati  shale  and  limestone. 
Nashville  shale. 
Maqnoketa  ahale. 

Charles  D.  Walcott.    Report  on  the  Department  of  Invertebrate  Fossils  (  Palei>?>i 
in  the  U.  8.  National  Museum,  1886. 

Report  0/ the  SmithtonianlnttUution,  li,  1886  (1889),  pp.  215-227. 
Charles  D.  Walcott.    Report  on  the  Department  of  Invertebrate  Fossils  (  Palet>z4> 
in  the  U.  S.  National  Museum,  1887. 

Report  of  the  Smitheonian  JmtittUion  (U.  &  National  Museum),  1887  (1889),  pp.  139-141. 
Lester  F.  Ward.*    Why  is  water  considered  ghost-proof  T 
Science,  V,  January  2,  1885,  p.  2. 

The  suggestion  is  made  that  the  wide-spread  belief  among  savages  that  "water  is  impA«!st' 
to  spirits"  may  be  duo  to  the  obstacles  it  presents  to  dogs  in  pursuing  their  prey,  tni  > . 
their  masters,  etc. 
Lester  F.  Ward.    A  glance  at  the  history  of  our  knowledge  of  fossil  plants. 
Science,  v,  January  30.  1885,  pp.  93-96. 

Brief  review  of  the  progress  of  Paleobotany  from  the  earliest  times. 
Lester  F.  Ward.    Fontaine's  older  Mesozoio  flora  of  Virginia. 
Science,  v.  April  3,  1885,  pp.  280, 281. 
Review  of  that  work. 
Lester  F.  Ward.    Lesquerenx's  Cretaceous  and  Tertiary  flora. 
Science,  v,  April  24. 1885,  pp.  348, 349. 
Review  of  that  work. 
Lester  F.  Ward.    Premature  appearance  of  the  periodical  cicada. 
Science,  V,  June  12, 1885.  p.  476. 

Letter  to  Science  recording  the  hearing  of  the  note  of  the  periodical  cicada  on  Octolx': 
1884,  with  an  attempt  to  account  for  the  phenomenon. 
Lester  F.  Ward.    The  ginkgo-tree. 
Science,  v,  Juue  19, 1885,  pp.  49S-497. 

An  account  of  the  discovery  of  the  flowering  for  the  first  time  of  two  ginkgo-tre^  is 
U.  S.  Botanic  Garden  at  Washington,  followed  by  remarks  on  the  character  aod  diatn'l  ■ 
of  this  tree  and  its  paleontological  history.  Two  of  the  iUustratioiia  are  of  spcv  i 
collected  by  the  writer. 

*  Mr.  Ward's  Bibliography  from  January,  ISS.*!,  to  June,  1886,  was  omitted  from  the  report*  ^ 
National  Museum.    It  is  supplied  here  in  connection  with  that  for  the  year  ending  June  30.  It^St 
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Lester  F.  Ward.    Evolation  in  the  vegetable  kingdom. 

American  NaturaliH,  xix,  July,  August,  1885,  pp.  537-6U ;  745-753. 

This  article  discusses  the  progress  that  has  been  made  in  our  knowledge  of  the  laws  of  devel- 
opment in  the  yegetable  kingdom,  considering  the  subject  from  the  three-fold  point  of 
view :  its  chronological,  geological,  and  botanical  history.    The  second  and  third  parts  of 
the  paper  are  the  same  as  read  at  the  American  Association  for  the  Advancement  of  Sci- 
ence at  Philadelphia,  September  8, 1884.    The  first  part  is  an  expansion  of  the  correspond- 
ing portion  of  that  paper. 
Lester  F.  Ward.    Historical  view  of  tlie  fossil  flora  of  the  globe.    Geological  view 
of  the  fossil  flora  of  the  globe.    Botanical  view  of  the  fossil  flora  of  the  globe. 
Proe.  Amer.  Attn.  Adv.  Sd.,  xxxiii,  September,  1884,  pp.  488-407. 
Abstractor  papers  read  before  section  F,  September  8, 1884. 
Lester  F.  Ward.    A  convenient  system  of  river  nomenclature. 
Science^  vi,  October  9, 1885^  pp.  821-322. 

Suggests  the  giving  of  monosyllabic  names  to  the  tributaries  of  rivers  and  of  combining 
these  to  form  the  names  of  the  streams  which  the  tributaries  unite  to  form,  after  the 
analogy  of  the  Mattapony  in  Virginia. 
Lester  F.  Ward.    Moral  and  material  progress  contrasted. 

Tran$aetumi  of  ths  Anthropologieal  Society,  iil,  1884-1885,  pp.  121-130  (136). 
An  argument  for  conscious  activity  on  the  part  of  society  in  seeking  its  own  welfare,  by 
showing  that  the  moral  condition  of  mankind  has  not  kept  pace  with  material  progress  in 
which  such  conscious  activity  has  been  exercised  by  individuals. 
Lester  F.  Ward.    An  example  in  political  science. 
The  DaUy Telegraph  (New  York),  November  3, 1885,  p.  I. 
A  scientific  treatment  of  the  tariff  qtieatlon. 
Lester  F.  Ward.    Mind  as  a  social  factor  (Abstract). 

T^raneactiont  of  the  Anthropdogieal  Society  of  Waehington,  in,  1885,  pp.  31-32. 
The  paper  was  published  in  fall   in  Mind  (London;,   ix,  October,   1884,  pp.  583-573,  and  is 
mentioned  above  under  that  date. 
Lester  F.  Ward.     Bemarks  on  Mr.  H.  H.  Bates's  paper  on  '*  Discontinuities  in 
Nature's  Methods." 

Trantaetione  of  the  Anthropologiedl  Society  of  Waehington,  iii,  1886,  pp.  53-54. 
Welcomes  the  introduction  of  the  physical  term  ditcontinuitiee  into  biology  in  the  sense  given 
to  it  by  Mr.  Bates,  i.  e.,not  implying  actual  breaks  in  the  series,  and  offers  additional 
examples. 
Lester  F.  Ward.    Bemarks  on  Prof.  J.  M.  Gregory's  paper  on  the  ''Elements  of 
Modern  Civilization." 

TrantaetionM  cf  the  Anthropological  Society  of  Washington,  in,  1885,  pp.  63-64. 
Approves  the  classification  of  social  activities  proposed  by  Professor  (rregory,  and  shows  thatit 
is  substantially  the  same  as  that  elaborat«d  by  the  spealcer  and  imblished  three  years 
before  ( Science,  October  23,  1880,  pp.  210,211),  and  then  in  press  as  part  of  Chapter  vil  of 
his  forthcoming  work  on  dynamic  sociology. 
LiBSTKR  F.  Ward.    A  National  University. 
Science,  vi,  December  18.  1885,  p.  539. 

I^etter  approving  Secretary  Lamar's  recommendation  of  the  establishment  of  such  an  institu- 
tion  by  the  Government  at  Washington. 
Lester  F.  Ward.    Administrative  Report  of  the  Chief  of  the  Division  of  Paleobot- 
any, U.  S.  Geological  Snrvey,  for  the  year  ending  June  30,  1884. 
JUport  of  the  JJ.  S.  Geological  Survey,  1883-1884,  pp.  55-69. 
LiKSTKR  F.  Ward.    Sketch  of  Paleobotany. 

Report  qf  the  U,  S.  Geological  Survey,  1883-1884,  pp.  357-452.  PI.  LVl-LVni. 
Gives  an  historical  review  of  paleobotanioal  discovery  with  profuse  bibliographical  references, 
a  sketch  of  the  history  of  paleobotany  down  to  the  year  1850,  an  account  of  the  present 
state  of  the  science,  remarks  on  the  nomenclature  of  fossil  plants,  a  review  of  the  prog- 
ress toward  a  natural  method  of  botanical  classification,  especially  as  indicated  by  pal. 
eophytology.  and  a  geognostico-botanical  view  of  the  plant  life  of  the  globe,  past  and 
present,  illustrated  by  a  tabular  exhibit  and  three  diagrams,  one  of  which  is  colored. 
Lkstbr  F.  Ward.    Notes  on  the  flora  of  Eastern  Virginia. 
Botanical  GazetU,  xi,  February,  1886,  pp.  32-38. 

The  more  striking  changes  that  occur  in  the  fiora  on  traveling  southward  from  Washington, 
D.  C,  to  Weldon.  N.  C,  are  pointed  out  and  commented  upon. 
Lkstkr  F.  Ward.    Moral  and  material  progress. 
The  Capital  (Washington).  March  28, 1886,  p.  4. 
Abstract  of  the  paper  above  noticed  on  moral  and  material  progress  contrasted. 
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Lester  F.  Ward.     Ou  the  determination  of  fossil  dicotyledonous  leavea. 
Amer,  Jour.  Sei.,  xxi,  May,  1886,  pp.  370-375. 

(Contains  a  brief  review  oftlie  progress  made  in  tUia  line  of  research  preparatory  to  the  BOBca- 
clature  proposed  b^'  Natboret  in  a  recent  paper  which  analyzed  and  criticisod.    (Psfen 
piiblisbed  during  1886-1890). 
Lestkr  F.  Ward.    The  sociological  position  of  protection  and  free  trade. 
The  American  AnUiropologiit  (Washington),  li,  October,  1880.  pp.  289-299. 
A.rgaes  tliat  protection  can  be  theoretically  defended  as  resting  npon  the  progrea^ive  pria- 
ciple  of  invontiou,  free  trade  representing  the  absence  of  any  social  effort  to  inproYe  tke 
comuiorcialaud  industrial  condition. 
Lester  F.  Ward.    Fortuitous  variation.    Being  an  abstract  of  a  paper  thus  en- 
titled, read  hefore  the  Biological  Society  of  Washington,  December  15,  18r^. 
Nature  (London),  xr.,  July  25,  1889,  p.  310. 

The  full  title  of  the  paper,  as  orally  presented  with  exhibition  of  specimens  and  oooimcvto 
thereon,  was  "  Fortnitous  Variation  as  illustrated  by  the  Genus  fujMSloKtun."  Tb* 
variations  in  the  leaves  of  the  different  species  of  this  genua  were  held  to  be  such  ■• 
could  not  all  bu  produced  by  natural  selection,  obviously  not  being  specially  advantagt^M* 
to  the  ])lant.  It  wan  argued  that  they  were  fortuitous  in  the  proper  scientific  sense  <  f 
that  word :  i.  e.,  thoy  were  the  result  of  the  uniTersal  pressure  of  organic  life  in  all  din< 
tiona  and  repro»entod  those  directions  in  which  such  pressure  had  been  anceessafol.  cl>e 
lines  of  least  rnsistance. 
Lester  F.  Ward.    Causes  of  belief  in  immortality. 

Th€  Forum  (New  York),  viii,  September,  1889.  pp.  98-107. 

The  great  prevalence  of  this  belief  is  claimed  to  be  the  result  of  natural  caanos  oprratiBf 
upon  primitive  man,  resulting  in  a  universal  notion  of  spirit,  aud  the  chief  of  tbeae  astonl 
caases  are  enumerated. 
Lester  F.  Ward.    Jurassic  plants  from  Kaga,  Higa,  aud  Echizch   (Japan).    By 
Matajiro  Yokoyama. 

American  Journal  of  Science,  xxxviii,  Ser.  3,  November.  1889,  p.  All. 

Brief  notice  of  a  paper  by  the  above  title  in  the  Journal  of  the  College  of  Scienoa,  Imptriai 
University  of  Japan,  in,  Pt.  i,  Tokio,  Japan,  1889. 

Lester  F.  Ward.    The  Tertiary  flora  of  Australia.    By  Dr.  Constantin,  Baron  too 
Kttingshausen.    English  translation  edited  by  R.  Etheridge,  jr.,  Sydney,  18-». 
American  Journal  0/ Science,  xxxviil,  Ser.  3,  December,  1889,  p.  493. 

Brief  notice  of  a  paper  with  the  above  title,  referring  to  a  fuller  analysis  of  the  on^issl 

memoirs  to  appear  in  the  Eighth  Annual  Report  of  the  U.  S.  Geological  Sarvej  (pp.  «ii 

814). 

Lester  F.  Ward.    Contribnzioni  alia  flora  fossile  del  terreni  terziarli  della  lignrix 

By  S.  Squinabol.     L  Fncoidi  cd   Elmintoidee,  Roma,  1888;   II.  Oaracee-FeKi. 

Gonova,  1889. 

American  Journal  of  Science,  xxxix,  Ser.  3,  January.  1890,  pp.  72,  73. 

lirief  notice  of  papers  with  the  above  titles  published  by  the  Italian  Geoloipical  Societ,^  sad 
University'  of  Genoa. 
Lester  F.  Ward.    Administrative  Report  to  the  Director  of  the  IT.  S.  Geologi4r»l 
Survey  for  the  year  euding  Juno  :J0,  1887. 

Eighth  Annual  Report  of  the  U.  S.  Geological  Survey,  1886-1887.  Pt.  1, 1889.  pp.  184-180.    Isso'J 
February.  1890. 
Lk.ster  F.  Ward.    The  geographical  distribution  of  plants. 

Eighth  Armual  Jieport  of  the  U.  S.  Geological  Survey,  18«H887,  PL  ll,  1880,  pp.  683-960.  PL  iXt 

isHued  Fi'linmry,  1890. 
An  extended  and  dctaih^d  cnumenition  of  the  localities  at  which  fossil  plants  have  been  foas^L 
the  works  montioniiig  them,  and  the  age  of  the  deposits  in  whi(*h  they  occnr;  arraa^^M 
primarily  in  a  geo^^raphical  order  beginning  with  England  and  ending  with  the  raitnl 
States,  with  a  map  of  the  United  States  showing  the  localities  and  formations. 
Lester  F.  Ward.    Tlie  courso  of  biologic  evolution.    Annual  Address  of  th«  Pre*- 
deut  of  the  Biological  Society  of  Washington,  delivered  January  25,  1890. 
Proc.  Biol.  Soc.  of  Wathington,  v,  18M,  pp.  23-65;  Pamphlet,  pp.  1-33. 

The  fiindnmontal  and  diHtinct  modes  or  lines  of  devolopmout  are  recognised,  the  normal  aai 
tlie  (>xtni-nnrmai.  In  both,  evolution  takes  plact^  chiefly  through  the  law  of  the  extiactita 
of  trnnk  linos  of  doAcent,  coupled  with  th.it  of  the  persistence  of  unspecialtaed  typr* 
Xornial  dcvilopment  is  llluHtrated  in  the  vegetable  kingdom,  the  principal  atepa  b«la<tW 
origin  of  csogeuy.  phenogamy,  gymnospernry,  angiospermy,  exogenous  anglosparvy .  atd 
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L2STER  F.  Ward— Con  (iaued. 

the  development  of  floral  envelops,  apetaly ,  polypetaly ,  eamopetaly .  Extra-normal  develop* 
ment  is  illustrated  by  fortaitous  variation,  in  general  by  the  origin  of  showy  and  fragrant 
flowers,  and  of  bright-colored  and  sweet-flavored  fruits.    The  abnormalities  of  sex  hh  pro- 
duced by  both  female  and  male  selection  are  explained.    Finally  it  is  shown  that  all  extra- 
normal  development  is  the  resnlt  of  the  origin  and  growth  of  the  psychio  element. 
Lester  F.  Ward.    Ou  fossil  ph'ints  collected  by  Mr.  R.  A.  McConuell,  on  Mackenzie 
River,  and  by  Mr.  T.  C.  Weston,  on  Bow  River.   By  Sir  J.  W.  Dawson. 
Amtr,  Jour.  Sei.,  xxxix.  Ser.  3,  May,  1890,  p.  406. 
Notice  of  a  paper  with  the  above  title. 
Lester  F.  Ward.     Report  on  the  Department  of  Fossil  Plants  in  the  U.  S.  National 
Museum,  1886. 

Report  of  the  Smitheonian  InttUuHon,  n,  1886  (1889),  p.  231. 
Lestkr  F.  Ward.    Report  on  the  Department  of  Recent  Plants  in  the  U.  S.  National 
Museum,  1886. 

Report  of  the  Smithionian  Inttitutum,  ll  1886  (1889),  pp.  233-235. 
Lester  F.  Ward.    Report  on  the  department  of  Fossil  Plants  in  theU.  S.  National 
Museum,  1887. 

Report  of  the  Smithtonian  InttUution  (U.  S.  National  Mnseum),  1887  (1889),  pp.  145, 146. 
Lester  F.  Ward.    Report  on  the  department  of  Recent  Plants  in  the  U.  S.  National 
Museum,  1887. 

Report  of  the  Smithtonian  Inttitution  (U.  S.  National  Moseum,  1887  (1889),  pp.  145, 146. 
Lestkr  F.  Ward.    Remarks  ou  Dr.  Newberry's  paper  on  the  Laramie  Group,  at  the 
Qeological  Society  of   America  in  New  York,  December  26,  1S89. 
BuU.  QeoL  Soc.  Amer.,  i.  1890,  pp.  62»-532. 

These  remarks  relate  chiefly  to  the  position  which  Fort  Union  beds  occupy  relatively  to  the 
original  Laramie  deposits  of  Colorado  and  Wyoming. 
Lester  F.  Ward.    Remarks  on  Mr.  David  White's  paper  on  Cretaceous  plants  from 
Marthas  Vineyard,  at  the  Geological  Society  of  America  in  New  York,  December 
28,  1889. 

BuU.  Oeol.  Soe.  Amer.,  i,  1890,  pp.  555-556. 

Pointing  ont  ospecialiy  the  importance  of  Mr.  White's  disooreries  to  geology  in  settling  be- 
yond further  dispute  the  age  of  a  (*.ortain  portion  at  least  of  the  Gay  Head  section,  which 
has  been  the  subject  of  geological  investigation  for  a  century,  and  was  still  enshrouded 
with  doubt. 
Lester  F.  Wakd.    Genius  and  woman's  intuition. 
ThB  Forum  (New  York),  iz,  June,  1890,  pp.  401-408. 

This  article  is  a  reply  to  one  by  Grant  Allen  on  woman's  intuition,  in  the  preceding  number 
of  the  Forum.  It  aims  to  give  a  scientific  explanation  of  the  origin  and  nature  of  the 
well-known  faculty  by  which  most  women  are  able  to  arrive  instantaneously  and  correctly 
at  the  decision  of  certain  questions  of  practical  life,  and  point  out  what  these  questions 
are  and  their  limitations,  thus  denying  the  implication  in  the  article  reviewed  that  the 
faculty  is  general  or  occult.  It  refutes  the  cluim  of  Mr.  Allen  that  there  id  any  analogy 
between  this  power  and  that  of  true  genius,  and  shows  that  tho  two  faculties  are  distinctly 
antagonistic,  the  former  being  essentiolly  practical,  while  the  latter  is  essentially  ideal. 
Mr.  Allen's  theory  that  men  of  genius  are  the  sons  of  women  in  whom  the  intuitive  faculty 
is  highly  developed  is  shown  to  be  erroneous,  the  popular  view  being  that  they  are  the 
sons  of  women  of  intellectual  superiorit}*.  Tho  conclusion  is  drawn  that  the  chief  desid- 
eratum is  the  intellectual  development  of  women. 
Lestkr  F.  Ward.  The  Potomac  or  younger  roesozoic  flora ;  by  William  Fontaine). 
Amer.  Jour.  Sei.,  xxxix,  Ser.  3,  June,  1890,  p.  520. 

Notice  of  the  work  of  tho  above  title  being  Monograph  No.  XV  of  the  IT.  S.  Geological  Survey 
Washington,  1889. 
J.  Elfrbtii  Watkins.    The  air  ship  (its  influence  on  travel  should  it  be  perfected). 
The  Epoch,  vi,  No.  132,  Aug.  16, 1889,  p.  447. 

Containing  an  approximate  cost  of  the  construction  and  operation  of  a  theoretical  air  ship. 
J.  Elfrbth  Watkins.    Report  on  the  Section  of  Steam  Transportation  in  the  U.S. 
National  Museum,  188(5. 

Report  of  the  Smithtonian  Inttitution,  II,  1886  (1889).  pp.  11»-141. 
J.  Elfrbth  Watkins.    Report  on  the  Section  of  Steam  Transportation  in  the  U.  S. 
National  Museum,  1887. 

Report  of  the  Smithtonian  InttUution  (TJ.  S.  National  Maseam),  1887  (1889),  pp.  70-81. 
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Charles  A.  White.    The  Lower  Cretaceoas  of  the  Southwest  and  itorelatioD:; 
underlying  and  overlying  formations. 

Amer.  Jour.  Hci.,  xxxviii,  December,  1889,  pp.  44<M45. 
Charles  A.  White.    The  North  American  Mesozoic.    Address  as  Vice-Pretidesii 
Section  E  of  the  American  Association  for  the  Advancement  of  Science,  at  Tormt 
Angust,  1889. 

Proe.  AfMT.  Aun.  Adv.  Sei.,  xxxviii,  pp.  1-24. 
Charles  A.  White.     Report  on  the  Department  of  Invertebrate  Fossils  (Me»j2. 
in  the  U.  S.  National  Museum,  188(3. 

Report  of  the  8mith»onian  Institution,  II,  1886  (1889),  pp.  239-230. 
Charles  A.  White.    Report  on  the  Department  of  Invertebrate  FossiiB  (Mcbid. 
in  the  U.  S.  National  Museum,  1H87. 

Etport  of  the  Smithionian  InttUuHon  (U.  S.  National  Maaeam),  1887  (1889),  p.  143. 
Henry  S.  Williams.    The  Cuboides  Zone  and  its  fauiia;  a  discussion  of  metbor!* 
correlation. 

Bull.  Oeol.  Soe.  Amer,,  l,  1890.  pp.  48 1-500.     PI.  11-13. 

A  Ueacription  of  the  Cuboides  Zone  of  the  New  York  aectioD  and  oofT^UonofitTi!..* 
Cuboidea  Zone  of  the  Devonian  system  of  Europe.    The  dincuseion  of  tb«  m«tliod<  i  - 
relation  includes  the  application  of  paleontologio  and  stratiKraphic  eridenee  w  a  1*^ 
correlation. 
Scott  Wilson.    On  some  of  the  birds  of  the  Sandwich  Islands. 
The  Ibie,  Sixth  Scries.  II.  No.  6,  April,  1890,  pp.  170-196.     PI.  i  (coloi«d;. 
Hemignathut  tiejnegeri,  pi.  vl,  fig.  2,  (H.  obseurua  Stejn.  Proo.  U.  S.  Nat  Mas ,  1887.  p.l3i 
Thomas  Wilson.    [Anthropological  Notes  in  the  ^'American  Naturalist."] 

Mound  Explorations  by  W.  K.  Moorehead  in  Koss  County,  Ohio,  xzill,  No.  273,Srple^.: 

1889,  pp.  834-830. 
Confirressea.  National  and  International,  held  in  Paris  durinji:  the  French  Expoaiiioa  oi  h 

XXIV,  No.  278,  February,  1890,  pp.  197-200. 
Prehistoric  Ocoupation  in  Cambodia—shell  heaps  In  Asia— Polished  atone  impleaieBU.:^ 

National  Museum,  xxiv.  No.  279,  Msrch,  1890,  pp.  286-289. 
Fort  Ancient,  Ohio  (illustrated),  xxiv.  No. 280,  April,  1890.  pp.383,  384. 
Classification  of  arrow  and  spear  heads  or  knives  in  the  National  Mosoam— ArebxoL:  ■ 
discoveries— Archa>ologic  or  Archeological  f— Human  and  animal  leouina.  xxiv.  >i/ 
May.  1890,  pp.  580-594. 
Thomas  Wilson.    The  paleolithic  period  in  the  District  of  Colnmbia. 
Proe.  V.  8.  Nat  Jfti*.,  xii,  No.  777,  Mar.  7,  1890,  pp.  371-376.    PI.  xvii-xxi 
Also  printed  in  the  "American  Anthropologist,"  ii,  July,  1889,  pp.  235-24L 
Thomas  Wilson.    The  civilization  of  the  Indians  of  North  America. 
A§MoeiaHon  Franfaiee  pour  VAvancement  dee  Sdenee  (Paris),  Aai^ut^  1889. 
Thomas  Wilson.    The  Falls  of  Niagara,  its  value  as  a  chronometer  of  antiquin 

Auoeiation  Franfaiee pour  VAvaneetnent  dee  Sciences  (Paris).  August,  1880. 
Thomas  Wilson.     Prehistoric  implements  and  objects  in  hard  or  8emi-prt<  • 
stone  in  America. 

Association  Fran^isspour  VAvancement  des  Sciences  (Paris),  August,  1889. 
Thomas  Wilson.    The  Smithsonian  Institution  and  its  Anthropologic  Wort;. 
Journal  of  Anthropological  Institute  of  Great  Srilain  and  Ireland,  xix.  Na4,  Mar, :» 
S09-515. 
H.  C.  Yarrow.    Report  on  the  Department  of  Reptiles  and  Batrachiaus  in  th<-  T ' 
National  Museum,  1886. 

Report  of  the  Smithsonian  InstUuiion,  n,  1886  (1889).  pp.  165, 166. 
H.  C.  Yarrow.    Report  on  the  Department  of  Reptiles  and  BatrachiaDS  in  tkl ' 
National  Museum,  1887. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Mas^nm),  1887  (1889),  pp.  103. 1*H. 
W.  S.  Yeates.    Pseudomorphs  of  native  copper  after  aznrite  from  Grut  Cv' 
New  Mexico. 

Amer.  Jour.  Sci.,  November,  1889. 
W.  S.  Ybatks.    New  localities  for  phenakite. 
Amer.  Jour.  Sci.,  April  1890. 
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Abbott,  W.  II.  Models  of  boats  and  vosaels  collectod  under  the  direction  of  the 
U.  8.  Fish  Coniminaion  for  the  Department  of  Naval  Architecture,  and  received 
from  tlie  gentlemen  below  mentioned  : 

Hon.  V.  L.  Coffin.  Isaac  M.  Grant. 

J.  Kennedy.  Abraham  Lord. 

William  Welch.  Moses  B.  Day. 

G.  K.  Campbell  &  Co.  Robert  Doritz. 

James  B.  Crawford.  I  Joshua  WatKon. 

D.  A.  Simpson.  I  Dudley  A.  Carlton, 

llameu  Cousins.  i  F.  L.  Tyler. 

C.  L.  Young.  I 

A  complete  list  of  the  models,  with  names  of  donors,  is  here  given: 
Ciiui[)bell,  G.  K.  <&  Co.,  Cberrytield,  Maine.     Builder's  skeleton  model  of  brig  Telula, 
Ijiiiit  at  Cherry  field,  Maine,  by  Asa  Dyer. 

Carlton,  D.  A.,  Sedgwick,  Maine.  Model  of  figure-head  of  brig  Burmah,  hailt  at 
^'orth  Castine,  Maine,  in  184l{. 

Cofiiu,  llou.  V.  L.,  Harrington,  Maine.  Builder's  model  of  half- brig  J/t/e/o^Jc,  built 
at  Harrington,  Maine,  in  1866, double  decks;  builder's  model  of  brig  fJva  N.Johnson^ 
bailt  at  Harriugton,  Maine,  in  1867,  by  Ramsdell,  Rumble  Sl  Coffin  ;  builder's  model 
of  three-masted  schooner  James  M.  lUlen,  built  at  Harrington,  Maine,  in  1872,  by 
Ramsdell,  Rnmble  &.  Coffin. 

Cousins,  Hamen,  Lamoine,  Maine.  Builder's  model  of  two-masted  schooner  Wan- 
keafff  built  at  Trenton  (now  Lamoine),  Maine,  in  1855,  by  Hamen  Cousins;  builder's 
niodel  of  two-masted  schooner  Moantain  Laurel^  built  at  Trenton  (now  Lamoine), 
Maine,  in  1866,  by  Hamen  Cousins. 

Crawford,  J.  13.,  Castine,  Maine.  Builder's  model  of  ship  AtticuSf  built  at  Castine, 
Maine,  in  1818,  by  James  Crawford;  builder's  model  of  ship  Lucas  (full  rigged),  built 
at  Castine,  Maine,  in  1827,  by  James  Crawford. 

Day,  M.  B.,  Sedgwick,  Maine.  Builder's  model  of  schooner  J.  fV.  Hale,  built  at 
Brooklin,  Maine,  in  1855,  by  M.  B.  Day.     (Single  deck.) 

I>oritz,  Robert,  Sargentville,  Maine.  Builder's  model  of  schooner  E.  C/osson,  built 
at  Sedgwick,  Maine,  in  1860,  by  R.  Doritz  ;  builder's  model  of  schooner  fjuci/f  modeled 
aiul  built  by  R.  Doritz,  at  Sargentville  (in  Sedgwick  Township),  Maine,  1852. 

Cvrant,  Isaac  M.,  Ellsworth,  Maine.  Buildei^'s  model  of  schooner  D.  S.  Lawrencey 
built  at  Ellsworth,  Maine,  by  Isaac  M.  Grant,  in  1871;  builder's  model  of  schooner 
fyilliam  II.  Archer,  built  at  Ellsworth,  Maine,  by  Isaac  M.Grant,  in  1871  ;  builder's 
model  of  bark  Julia,  built  at  Ellsworth,  Maine,  by  Isaac  M.  Grant,  In  1877. 

Kennedjs  J.,  Lubec,  Maine.  Builder's  model  of  schooner  Aaron,  built  at  Lubec, 
Maine,  about  1854,  by  J.  Kennedy. 

I^ord,  Abraham,  Ellsworth,  Maine.  Builder's  model  of  hermaphrodite  brig  Fredo- 
nin,  built  at  Ellsworth,  Maine,  in  1854,  by  N.  H.  Hall.     (Single  deck.) 

Simpson,  D.  A.,  Sullivan,  Maine.  Builder's  model  of  two-masted  hermaphrodite 
bri|?  Amtthysl,  built  at  Sullivan,  Maine,  in  1840,  by  Richard  Simpson  ;  builder's  model 
of  two-masted  schooner  North  Star^  built  at  Sullivan,  Maine,  by  Richard  Simpson. 
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Tyler,  F.  L.,  Frankfort,  Maine.  Builder's  skeleton  model  of  topsail  schooner  fixii 
Thomas  f  bailt  at  Frankfort,  Maine,  in  1845,  by  Thomas^  WhitmaD. 

Watson,  J.,  Sedgwick,  Maine.  Builder's  model  of  schooner  Watekmam,  modeled 
and  built  by  Joshua  Watson  at  Seaville,  Tinker*s  Island,  Maine,  in  1847 ;  builder? 
model  of  brig  J7a/«on,  modeled  and  built  by  J.  Watsou  at  Sedgwick,  Maine,  in  IMt; 
bniUler's  model  of  brig  Abby  JfatsoHy  modeled  and  built  as  above  in  16&3. 

Welch,  William,  West  Pembroke,  Maine.  Builder's  model  of  two-masted  schoo&er 
Ada  S.  AlteUf  builtat  Dennysville,  Maine,  in  1867,  by  F.  W.  Allen  &.  Son. 

Young,  C  L.,  Lamoine,  Maine.    Builder's  model  of  two-masted  brig  /cartas,  bmlt 
at  Trenton  (now  Lamoine),  Maine,  in  1852,  by  Hamen  Cousins. 
Abbott,  Dr.  W.  L.  (Zanzibar,  East  Africa).     A  large  and  valuable  collection,  constst- 
ing  of  skins  and  skulls  of  large  and  small  mammals,  including  rhinoceros  heail^ 
buffalo  heads,  wart-hog,  Pigmy  Antelope  (I^^eotragus),  Tree  Coney  (red)  {Dtndrn- 
hyra)f  (Ichneumons  orossarchua)  (new  to  the  collection),  from  the  vicilTifcy  of  Monot 
Kilima-njaro.    One  hundred  and  ten  ethnological  objects,  consisting  of  swonk 
daggers,  knives,  shields,  arrows,  clubs,  wooden  dishes,  bowls,  spoons,  clothini: 
war-cap,  baskets,  beaded  belts,  neck  rings,  armlets  and  anklets,  ear  omamect-. 
snuff  horns,  medicine-girdle,  etc.     Collection  of  insects,  birds'  skins,  specimen  cc 
Chromis  niloticuSf  shells,  two  specimens  of  Achaiina  relicHlata  Peiffer  from  Zanz  - 
bar,  head  of  Cobra  naja  sp.,  alcoholic  specimens  of  reptiles,  skin  of  crooodilt. 
and  eggs  of  ostrich.    2iM5±    (For  description  of  Pigmy  Antelope  and  Tree  Coot^; 
see  Proceedings  of  the  National  Museum,  vol.  xii,  1890,  pp.  2^7-229.) 
Abbkt,  Chaklks  (Norbeck,  Maryland).     Original  bust  of  Benjamin  Franklin,  exe- 
cuted by  Corrachi  in  Italian  marble.    23089. 
Adams,  C.  F.  (Champaign,  Illinois).     Group  o(  Namlis  larvatus  from  Borneo  (227.>  ; 
collection  of  mammal  skins  and  bones  (22331);  twenty  specimens  from  nearrb^ 
town  of  Sand akan ;  seventeen  specimens  from  Kiniabatangan  River;  fourtt^n 
specimens  from  Suanlamba  River,  and  twelve  specimens  from  Sapagaya  Hivti. 
British  North  Borneo. 
Adams,  Fred.  J.  (Grand  Rapids,  Michigan).    Ribbon  badge  of  the  Michigan  Pr«t 

Association,  session  of  1889,  held  at  Grand  Rapids,  July  9  et  seq.     22217. 
Adams,  L.  J.  (Vinelaud,  New  Jersey).    Arrow-points  and  a  fragment  of  pottery. 

22673. 
Adams,  S.  and  J.  (Bangor,  Maine).    Specimen  of  biotite  granite  from  near  Wihn^ 

Stream,  head  of  Sebec  Lake,  Maine.    23339. 
Adams,  W.  H.  (Chase,  Illinois),   (through  Prof.  J.  F.  James,  U.  8.  Geological  SnrveT-. 
Specimens  of  ZaprentU  daliit  M.  and  H.,   Polyphemopais  sp.f  and  Macnchili^i 
medialiSf  M.  and  H.,  from  the  Coal  Measures  of  Illinois.    22570. 
Adams,  William  W.  (Mapleton,  New  York).    Specimens  of  copper  spear-heads  frcsD 

Michigan  and  New  York  (purchase).    22229. 
Agriculture,  Department  of: 

(Through  Prof.  C.  V.  Riley,  Entomologist.)  Collection  of  insects  gathered  in  Aa$- 
tralia  and  New  Zealand,  by  Mr.  A.  Koebele,  agent  of  the  Departme^it,  S» 
specimens,  representing  250  species  of  CoUoptera;  128  specimens,  repreeentiD:: 
52  species  of  Heniiptera^  and  200  specimens  representing  40  specimens  of  OriM}- 
tera  (22747) ;  collection  of  insects  belonging  to  the  late  Dr.  Asa  Fitch.  (2311" 
(Through  Dr.  B.  £.  Fernow.)    Map  showing  percentage  of  forest  areas,  exhibiuni 

at  the  Paris  Exposition.  22796. 
(Through  Dr.  C.  H.  Merriam.)  Collection  of  reptiles  from  Arizona  (23030)  ;  t«- 
living  Canada  Porcupines  (Erethrizon  dorsatua)  from  northern  Minneeiota 
(23073) ;  Horned  Toad  (Phri/noaoma  breviroatre)^  with  sample  of  earth  of'-T 
which  it  was  living,  from  Bridger's  Pass,  Wyoming  (23259)  ;  two  nestd«  a-*' 
eggs  of  Spizella  breweriy  eggs  of  Sturnella  magna  neglecta  and  Falco  riek^rd^t^ 
(23305);  collection  of  batrachians  from  San  Francisco  Mountain,  Ariio&t. 
(23333). 
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Alaska  Commercial  Company  (San  Francisco,  California).  Bidarkas  and  pad- 
dles, from  the  following  localities:  Kusilak,  modth  of  the  Yukon  River;  St. 
Michael's;  Unalaklik,  60  miles  north  of  St.  Michael's ;  Cape  Vancoaver;  Nan- 
wak  Island,  250  miles  sonth  of  St.  Michael's,  and  Unalaska.  22485.  (See  also 
under  Capt.  M.  A.  Healy.) 

Allen,  Dr.  H.  N.  (Secretary  of  the  Corean  Legation,  Washington,  District  of  Co> 
Inmbia).  Collection  of  118  ethnological  objects,  many  of  which  were  given  to  Dr. 
Allen  by  the  King  of  Corea  (deposit)  (22405) ;  specimen  of  gold  ore  from  the 
province  of  Pyong  an  do  Wen  San  Mines  (gift)  (22412). 

Allen,  Ira  B.  (Fair  Haven,  Vermont).  Specimen  of  mineral  from  the  mica  mines 
at  Amelia  Court  House,  Virginia  (collected  by  Mr.  W.  S.  Yeates  of  the  National 
Miisonm)  (22199) ;  specimens  of  Amazonstone  from  same  locality  (2;f257). 

Allen,  J.  D.  (Mandan,  South  Dakota).    Three  specimens  of  Mazama  montana,    23081. 

American  Bank  Note  Company  (through  James  Macdonough,  president,  (New 
York  City).    Proof  from  a  bank  note  die.    23277. 

American  Museum  of  Natural  History  (New  York  City).  Skin  of  bull  Moose 
from  Maine ;  skin  of  African  lion ;  two  skins  of  Prong-horned  Antelope  from 
Montana,  and  mold  of  lion  in  flesh  (exchange)  (22188) ;  specimen  of  Agassiz's 
Gopher  {Xerohatet  agaaiUi)  from  Tucson,  Arizona  (2216) ;  life-size  bust  in  plaster 
of  the  chimpanzee  CrowUy  of  the  Central  Park  Menagerie  (22280);  213  speci- 
mens, representing  16  species  of  birds'  skins  from  Arizona  (22625). 

AxTUONY,  A.  W.  (San  Diego,  California).  Three  eggs  (one  set)  of  PeUcanun  oaltforni' 
CUB.    22h40, 

Appleton,  J.  W.  M.  (Salt  Sulphnr  Springs,  West  Virginia).  Specimen  of  Oordius 
aqualicu8.    23013. 

Applkton,  Nathan  (Boston,  Massachnsetts),  (through  G.  L.  Gillespie,  lieutenant- 
colonel  of  Engineers,  U.  S.  Army).  Mahogany  gun-carriage  from  the  citadel  of 
Santo  Domingo,  probably  made  by  the  Spaniards  during  the  early  days  of  their 
possession  of  the  island  (23201);  photograph  of  the  council  of  SHHng  Bull  and 
other  Indians,  at  Stauding  Rock,  and  photograph  of  the  monument  to  General 
Custer  (23206). 

Arizona  Sandstone  Company  (Los  Angeles,  California).  Four-inch  cube  of  sand- 
stone from  the  company's  quarry,  Flagstaff,  Arizona.    2263*2. 

Armstrong,  Thomas  (See  under  Pennsylvania  Salt  Manufacturing  Compauy). 

AsiiFORD,  Edwin  W.  (U.  S.  National  Museum).  Arrow-head  from  shore  of  Chesa- 
peake Bay,  Kent  County,  Maryland  (22422);  nest  of  Red  Squirrel  (SciuruB  hudso- 
nins)  from  the  District  of  Columbia  (22917). 

Askew,  H.  G.  (Tyler,  Texas).    Collection  of  land  and  fresh- water  shells.    22299. 

Australian  Museum  (Sydney,  New  South  Wales,  Australia),  (through  the  United 
States Creological  Survey. )  Thirty-two  specimens  of  minerals  and  rocks  (22739). 
(Through  Edward  P.  Ramsay,  director  of  the  Australian  Museum.)  Collection  of 
Percoid  fishes,  representing  34  species  (exchange)  (23308). 

Avery,  S.  P.  (New  York  City).  Sixteen  prints  by  Proc^d6  Comte,  lithographs,  and 
etchings  (22515) ;  etching  by  Henri  Gu^ard,  from  the  Portrait  of  Whistler  (22951) ; 
catalogue  Atelier  Jules  Dupr4,  illustrated  by  eight  dry  prints  (23090). 

Avery,  Dr.  William  C.  (Greensborough,  Alabama).  Collection  of  birds'  skins, 
eggs,  and  nests  (23293);  nest  and  egg  of  Guiraca  casrulea  (23329);  twelve 
skins  of  Quiscalus  quiscula  and  Quiscalus  quiscula  aneus  (23815). 

Babbitt,  Miss  Frank  £.  (Cold water,  Michigan).  Fragments  of  Indian  pottery,  bone 
spear- point,  small  leaf-shaped  implement  of  white  quartz,  and  dint  arrow-points 
from  var ions  localities  in  Morrison  and  Beltrami  Counties,  Minnesoia.   22706. 

Baker,  W.S.  (Philadelphia, Pennsylvania),  (through  Mr.  S.R.Koehler.)  Fonrroyal 
octavo  volumes :  '' The  engraved  Portraits  of  Washington,"  Philadelphia,  1890; 
*'Medallic  Portraits  of  Washington,"  Philadelphia,  1885;  *<  Character  Portraits 
of  Washington,"  Philadelphia,  1887;  **  Bibliotheca  Washingtonia,''  Philadelphia, 
1889 ;  pamphlet—"  The  History  of  a  rare  Washington  print,"  1889.  23061. 
H.  Mis.  129,  pt.  2 46 
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Balcii,  Dr.  Edward  T.  (South  Bend,  Washingtou).  Two  speciniens  of  stoDu  impLt- 
Dients,  and  one  spociineu  of  BaDdstone  from  Willapa  River,  at  low  tide,  Joike 
1875.     2:<062. 

Baldwin,  I.  W.  (Cocbranville,  PeoDsylYania).  Arrow-pointa  found  in  West  Fal- 
lowfield  TowDhhip.    2'2872. 

Balfour,  Henry  (Oxford  University  Museam,  Oxford,  England).  Six  8pecinieii&  of 
Carib  celts  from  the  West  Indies  (exchange)  (23266) ;  sancer-shaped  lamp  mad* 
of  pottery  from  Cyprus  (exchange)  (22646).  (See  under  Natural  History  Mnseam, 
Oxford.) 

Banchopt,  J.  C.  (Washington,  District  of  Columbia).  One  Imari  bottle,  date,  1650 ; 
one  bowl  Akahatayama,  date  1800;  one  bowl,  Kakiyewon  (22tS5);  one  Bixea 
bottle,  gourd-shaped,  with  handle  (exchange)  (22856). 

Bangs  &  Co.  (New  York  City),  (througb  Mr.  W.  Eliot  Woodward.)  Collection  of 
archffiologicnl  speciuieus.    22813. 

Bauatonni,  C.  a.    (See  under  E.  Michel.) 

Barnes,  Judge  W.  H.  (Tucson,  Arizona).  Specimen  of  euibolite  from  Noon  Camp, 
near  Nogales  (collected  by  Dr.  W.  F.  Hillebraud,  of  the  U.  S.  Geological  Sur- 
vey).   22601. 

Barnum,  Lieut.  M.  H.,  U.  S.  Army  (Fort  Peua,  Colorado,  Texas).  Skin  and  eggs  of 
Scaled  Partridge  (Callipepla  sgwamato).    (22239,  22372.) 

Barrett,  F.  N.  (New  York  City).  Porirait  of  M.  Appert,  the  inventor  of  the  method 
of  preserving  food  by  hermetically  sealing  it  in  cans.    22501. 

Barrett,  O.  D.  (Washington,  District  of  Columbia).  Five  specimens  of  hematite 
nodules  from  near  Coyote,  New  Mexico.    22:)62. 

Bartlett,  Dr.  John  (Chicago,  Illinois).  Lines,  sail-pin,  and  photograph  of  a 
Burmese  canoe.    23250. 

Bayley,  Dr.  J.  R.  (Newport,  Oregon).  Rock  containing  living  specimena  of  boring 
mollusks,  PholaSy  LithodomuSf  etc.    23244. 

Bayley,  Prof.  W.  S.  (Colby  University,  Waterville,  Maiue).  Two  specimens  of  tin 
ore  (exchange).    23036.    (See  under  Colby  University.) 

Beach,  Horace  (Prairie  du  Chien,  Wisconsin).  Specimens  of  poarl-bearing  river 
mussels,  pearls,  and  cabinet  specimen  (one  valve  polished).    22450. 

Bban,  Barton  a.  (U.S. National  Museum).  Two  birds  (in  llesh)  from  baae  of  the 
Washington  Monument.    22406. 

Bean,  Dr.  T.  H.  (U.  S.  National  Museum).  Skin  of  Paciiio  Kittawake  (/^mm  tridae- 
tile  pollicaria),  and  stone  lamp  from  Ko<liak  Island,  Alaska  (22694,  2S7G2}; 
cedar  bark- beater,  from  Skidgate,  British  Columbia.    (22762.) 

Beath,  J.  W.  (Philadelphia,  Pennsylvania).  Thirty -six  specimens  of  cnt  stonea,  con- 
sisting of  onyx,  cameos,  bloodstone  intaglio,  hematite  intaglios,  raoaa-agate,  sar- 
donyx cameo,  canielian,  agate  armlet,  agate  paperweight,  opalescent  quaru 
(cut),  opal  in  limonite  (out),  etc.    22379. 

Becker,  6.  F.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

Becker,  M.  J.  (Fort  Scott,  Knnsas).  Two  concretions,  one  containing  sphalerite 
and  one  pyrite.    23326. 

Beckwith,  Paul  (U.  S.  National  Museum).  Bronze  medal,  organisation  of  the  First 
Regiment  Pennsylvania  National  Guard,  1(^6 L;  brass  medal,  unveiling  statae  of 
Geueral  Meade,  October  8,  1887  (-^2312);  book  *<The  Spellbinders'  Souvenir'* 
(22395) ;  Union  Veteran  Union  badge  (22549) ;  five  button-hole  badgea— Order  of 
the  Mystic  Shrine;  Independent  Order  Good  Templars;  Knights  of  Pythias; 
Knights  of  Pythias  Uniform  Rank ;  Knights  of  the  Golden  Eagle  (22628) ;  cata- 
logues of  coins  and  medals  of  some  of  the  large  collections  in  England  (23306). 

Belding,  L.  (Stockton,  California).  Seven  specimens,  representing  four  species  of 
birds'  skins,  iucluding  the  recently  described  Turdiu  8equ4fieH9i$  Belding  (22191': 
alcoholic  specimens  of  mammals,  LagomifB princep8t  Spermopkiltu  Riehard$<mi^  var. 
L.  Beldingij  Merriam,  Putoriua  longicauda^  Tamias  anaticuM  quadripittatuB,  Tkowt^ 
mjft  ialpoidea  umbriuMt  Tamias  lateralii  (22268);  three  skins  of  ZM0omf$ primeepif 
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Belding,  L.— Contiuued. 

aod  five  skins  of  Tamias  lateralis^  from  Tahoe  (22374);  Belding's  Sparrow  (Amnu^ 
dramu9  Beldingi),  parent  of  nests  and  eggs  in  coUeotion  from  San  Diego  (23131) ; 
eggs  of  CyanocUta  atelleri  JrontalUf  And  Contopus  borealis;  nests  and  oggs  of  Jm- 
modramna  Beldingit  Parua  montanua,  and  Turdus  aonalaachkcB  (23132). 
Behest,  C.  S.  (Philadelphia,  PennsylYania).  Specimen  of  native  silver  in  native 
copper  from  Lake«Saperior  (23334) ;  specimen  of  poUacite  from  the  Isle  of  Elba 
(23225). 
Bbnkdict,  Jambs  E.  (St.  Pant,  Minnesota).    Skin  of  Bronzed  Grackle  {QwUoalua 

quiscula  am9m)y  showing  remarkable  malformation  of  lower  mandible.    22493. 
Benbdict,  W.  H.  (Elmira,  New  York).    Specimens  of  minerals  from  Moriah  (ex- 
change) 22346. 
Beknktt,  F.  C.  (Monroe,  Wisconsin).    Fonr  specimens  of  pearl-bearing  Unio,  repre* 

senting  four  species  from  Sugar  Riverj  Green  County.    22462. 
Bknsox,  Lieut.  H.  C.  (U.  S.  Army).    Three  eggs  (one  set)  of  Long-crested  Jay  ( Ctfano- 

cUta  atelleri  macrolopha  Baird).    22214. 
Bentz,  W.  H.  (Oeorgetown,  New  Mexico).    Two  specimens  of  descloizite  and  one 
specimen  of  descloizite  and  vanadinite  (collected  by  Dr.  W.  F.  Hillebrand,  of  the 
U.  S.  Geological  Survey).    2253d. 
Bekgkn,  Miss  Hilda  H.  (Brooklyn,  New  York).     One  copper  and  one  silver  coin 

from  Finland.    22460. 
BBnoEK  &  WiRTH  (New  York  City).    Specimen  of  prepared  zinc,  for  zincography. 

22540. 
Beti'Y,  Dr.  E.  G.  (Cincinnati,  Ohio).    Seven  varieties  of  medals  of  the  Ohio  Valley 
Centennial  Exposition  held  at  Cincinnati ;  collection  of  half  dollars  of  1829, 1833, 
and  1839,  and  sixteen  copper,  silver,  and  nickel  coins  of  various  dates.    22906. 
BiAYUS,  B.  H.  (Marlborough,  Maryland).    Living  specimen  of  Red-shouldered  Hawk 

iButeo  hwealU),    222*^. 
BiLLOPr,  Dr.  J.  S.  (Glenn  Dale,  Maryland).    Virginia  half  penny,  George  III,  1883. 

23150. 
BiNNEY,  W.  G.  (Burlington,  New  Jersey).  Nineteen  specimens  of  land-shells,  to  com- 
plete the  Binney  collection  in  the  National  Museum  (22203) ;  three  specimens  of 
Sucoinea  ohliqua  Say,  from  Tarrytown,  New  York  (collected  by  Mr.  W.  G.  Teator) 
(22478) ;  ninety-two  electrotypes  of  shells  (23129).  (See  under  T.  D.  A.Cockerell.) 
BiKKENBiNB,  JoHN  (See  uudcr  Witherbees,  Sherman  &  Co.) 

Black,  Axexandeb  C.  (Surgeon-General's  Office,  Washington,  District  of  Columbia). 
Upper  portion  of  a  grooved  ax,  found  on  South  A  street,  Washington,  District  of 
Colambia.    22857. 
BuiNKiKsuiP,  J.  W.  (Springfield,  Missouri).    CoUoetion  of  prehistoric  implements, 
sixty  specimens  of  rude  scrapers,  knives,  arrow-heads,  perforator,  and  fragments 
of  large  leaf-shaped  implements  from  old  Indian  camping  ground.    22302.    (See 
under  Drnry  College.) 
Bliss,  Lawsox  S.  (Dallas  City,  Illinois).    Small  flint  implement.    22909. 
Blunck,  a.  E.  (Johnstown,  New  York).    Blue  Audalusian  hen.    22142. 
BoEHMKRy  George  H.  (Smithsonian  Institution).    Specimens  of  stilbite,  heulandite, 
Iceland  spar,  mesolite,  native  sulphur,  chalcedony,  and  specimens  of  ores,  rocks, 
aud  fossil  plants  from  Iceland.    22371. 
BOGGS,   J.   O.  (Washington,  District  of  Columbia).    Pair  of  living  Guinea  Pigs 

(Carta  aperia).    22755. 
BoBRKK,  C.  C.  (Bethesda,  Maine).    Four  living  Red  Foxes  ( Vulpes  fulvua  fulvua), 

23152. 
Bolton,  Pi-of.  H.  Carrington  (New  York  City).    (See  under  Francis  Gay.) 
Bond,  L.  W.  (Port  Henry,  New  York).    Slab  of  Potsdam  sandstone  with  trails,  and 

a  block  of  Upper  Cambrian  or  Potsdam  sandstone.    23681. 
Bond,  Edward  T.  (Oceanside,  California).    Railway  guide-books  collected  by  the 
donor.     :^286. 
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BoNNKT,  Peter  (United  States  Treasury  DepartmoDt).    Thirty-five  pbotognpbsof 

Eskimos  and  of  Alaskan  scenery.    22911. 
Boss,  E.  F.  (Petosky,  Michigan).    Specimens  of  fossils  Ctfaihophyllum  davUtoniy  E. 

and  H.,  Farosites  sp.T  and  coral.    22839. 
Boston,  William  6.  (David  City,  Nebraska).    Five  ears  of  yellow  com.   230^3. 
BoswoRTH,  Prof.  Frank  (Chicago,  Illinois).     Specimens   of   limonite  from  near 

Mazam,  Arkansas.    23239. 
Botanic  Garden  (Cape  Town,  Cape  of  Good  Hope,  Africa),  (through  P.  MacOwan, 

director).    Capsules  of  Unaria  procumbenM,  Vnaria  BurchellUt  and  BogeM  Un^ 

flora.    23289. 
Boucard,  a.  (Paris,  France).    Seven  specimens,  representing  seven  species,  of  Birdf 

of  Paradise  (22488);  specimen   of  Mannoodia  atra  from  New  Goinea  (22489): 

skin  of  Rifle-bird  {Craspedophora  magniftoa)  from  same  locality  (22697). 
Boucher,  William,  Jr.  (Baltimore,  Maryland).    Three  banjos  of  the  styles  made  in 

1845, 1846,  and  1847,  by  Mr.  Boucher  (the  inventor  of  tightening  banjo-heads  by 

screw  fixtures),  showing  the  first  method  and  two  subsequent  improvementfl. 


Boutbllb,  Capt.  F.  A.  (Superintendent  of  the  Yellowstone  National  Park,  Mammoth 
Hot  Springs,  Wyoming).  Six  living  specimens  of  Clark's  Nutcracker  and  two 
living  specimens  of  Steller's  Jay.    23229. 

Boutblle,  Harry  M.  (Mammoth  Hot  Springs,  Yellowstone  National  Park,  Wyo- 
ming). Horseshoe  with  the  words  "Mammoth  Hot  Springs,  Y.  N.  P.,  1889." 
covered  with  calcareous  deposits.    22597. 

Brady,  J.  H.  (Department  of  Public  Education,  South  Africa),  through  Mr.  Wiliiam 
Harvey  Brown.    Collection  of  coleoptera  (exchange).    23288. 

Brankam,  H.  p.  (Department  of  Agriculture).  Glass  flute,  silver-mouuted,  made  by 
Laurent,  of  Paris,  and  used  for  many  years  by  Judge  A.  B.  Longstreet,  of  Georgia. 
22817. 

Brbed,  Dr.  Daniel  (Washington,  District  of  Columbia).  Specimen  of  stalacfcite 
from  Howe's  Cave,  New  York.    22794. 

Brbmkn,  M.  H.  (Silver  City,  New  Mexico).  Specimen  of  native  silver  in  slate  (col- 
lected by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological  Survey).    22552. 

Brembrman,  Fields  (Philadelphia,  Pennsylvania).  Gray  Rabbit  {Lepnt  ggltntiou) 
from  Falls  Church,  Virginia.    22800. 

Brewster,  William  (Cambridge,  Massachusetts).  Eggs  of  T^panueku$  cs/ndoaod 
Columbafasdata  vioscof  (new  to  the  collection).    23133. 

Brigos,  C.  H.  (Kankakee,  Illinois).  Specimen  of  soap  rock  from  Ventora  Goonty, 
California.    22566. 

Briggs,  S.  (Washington,  District  of  Columbia).  Living  specimen  of  Macaque  Hookey 
from  Macassar,  Celebes,  brought  to  the  United  States  on  the  U.  S.  steamer 
Brooklyn.    22475. 

Brigham,  G.  L.  (Boston,  Massachusetts).  Specimens  of  petalite,  yttrocerite,  mici. 
allnnite,  serpentine  in  calcite,  boltonite  in  calcite,  scapolite  in  qnartz,  scapolik, 
chiastolite  (22359,  23187). 

Brimley,  H.  S.  and  C.  S.  (Raleigh,  North  Carolina).  Two  Pine-mice  (^frteafafiac 
torum).    22791. 

British  Museum  (London,  England).    Fifty-seven  specimens,  representing  27geQen 
and  34  species  of  Cambrian,  Lower  Silurian,  and  Upper  Silurian  fossils  (ex- 
change). 
Cambrian  system :  Agnoatua  nudus  Barrande,   Conocephalua  atriatua  Bamode. 
Conocephalua   aulzeri   Barrande,   Conocortphe  viola,  Arionellua   eoUeepMat, 
EllipaooephalHa  hoffi  Barrande,  Sao  hirauta  Barrande. 
Ordovician  system :  Trinucleaa  omatua  Sternberg,  Dionido  formoaa  fisrraode^ 
Ogygia  (Aaaphua)  oorndenaia  Murchison,  Aaaphua  tgrannua  MarchisoQ  tv. 
Omatua  Murchison. 
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British  Museum— Cod  tinned. 

Silurian  system :  Leperditia  halHca  Wahl.,  Ampyx  renaulii  fiarrande,  Calymene 
blemenhaehii  Brogniart,  Calymene  ceratooephalat  H&maUmotue  delpkinocepkalue 
Green,  Illainurue  harrietuie  Mnrchisou,  Phacops  caudatiu  Brann.,  Phaoopa 
downinguB  Murohison,  Ckeituru$  bimucronatus  Mnrchison,  Spharexochie  mirua 
Barrande,  Stauracephalua  murohisoni  Barrande,  Amphiou  fischer  Eichwald, 
Enorinurua  punetatue  Wahl.,  Cramus  bokemieue  Barrande,  Acidaepia  mira  Bar- 
rande, Acidaapia  brightii  Muroliison,  Acidaapia  rmmeri  Barrande,  Acidaapia  sp.f 
Liehaa  hirsuta  Fletcher,  Aretkuaina  fcoiitiioiiri  Barrande,  Proetaa  iatifrana  McCoy, 
Harpea  ungnla  Barrande  (22540). 
Sknli  of  Lutrafelina  (2:2589) ;  three  meteoric  casts  and  one  specimen  of  orphiment 
(22189) ;  collection  of  bats  from  the  British  Mnseum  collection  (22680) ;  86 
specimens  of  minerals  (23064). 
Brooks,  L.  F.  (Boston,  Massachusetts).    Specimen  of  native  tellurium  in  qnartz 

from  Boulder  County,  Colorado.    22952. 
Brown,  C.  A.  (Honolulu,  Hawaiian  Islands).    Three  specimens  of  Awa  (Kava)  rep- 
resenting the  varieties  Puna,  Makea  and  Papa.    22869. 
Brown,  C.  F.  (Hot  Springs,  Arkansas).    Specimens  of  segirite  in  microlcine,  quartz 
crystals  and  pebbles  and  quartz  crystal  with  inclusions  of  albite  (22806);  speci- 
mens of  manganese  dendrite  on  novae ulite  (22837). 
Bkown,  Herbert  (Tucson,  Arizona).    Twenty-one  eggs  of  Harporhynckua  bendirei 
(22481);  specimen  of  snake  (22894) ;  67  eggs  (19  sets)  of  Harporhynckua  ourviroa- 
trie  palmeri,  10  eggs  (1  set)  of  CalUpepla  aqnamaia  (22903);  specimen  of  Gecko, 
{Coleonyx  variegatua)  ;  three  specimens  of  Ckilomeniacua  ephippieua  (22928);  two 
pairs  of  Gambel's  Partridge  {CalHpepla  gambeli)  (22962) ;  specimen  of  lizard 
(23029)  ;  two  quaiVs  eggs  swallowed  and  ejected  by  a  Gila  monster  (23128) ;  eggs 
of  CalUp^la  gambeli,  Columbigallina  paaaerinapalleaoena,  Ardea  vireaoenay  Melopelia 
leuoopterOf  PoliopHla  plumbea,  Cardinalia  eardinalia  auperbua,  and  Phainopepla 
nitena  (23296). 
Brown,  Miss  L.  H.  (Boston,  Massachusetts).    Two  platinotype  prints.    22953. 
Brown,  Mrs.  Hbijen  C.    Living  specimen  of  Macaw  from  Honduras.    22645. 
Brown,. Mrs.  M.  £.  (Orange,  New  Jersey.)    Three  musical  instruments  (exchange). 

22588. 
Brown,  Thomas  S.  (Poughkeepsie,  New  York).    First  straight  knife  or  sickle  belong- 
ing to  the  Ogle-Brown  reaping  machine,  invented  or  suggested  by  Henry  Ogle, 
and  built  by  Thomas  R.  Brown,  assisted  by  his  son,  at  Alnwick,  England,  about  the 
year  1620.    23285. 
Brown,  William  Harvbt  (See  under  John  H.  Brady);  (see  also  under  U.  S.  Eclipse 

Expedition  to  Africa  and  Rev.  G.  H.  B.  Fisk). 
Brownkll,  Frank  E.  (U.  S.  Pension  Office).    Double-barreled  shot-gun,  with  which 
Col.  £.  £.  Ellsworth  was  shot  at  the  Marshall  House,  Alexandria,  Virginia,  May 
24, 1861 ;  and  rifle,  with  bayonet  attached,  with  which  James  P.  Jackson  (who 
killed  Ellsworth)  was  shot  at  the  same  time  and  place.    22306. 
Bruff,  Mrs.  J.  G.  (Washington,  D.  C.)*    Collection  of  medals,  coins,  specimens  of 
paper  money,  books,  plum  booty  pe  ''Sir  R.  Pakenham,"  lithograph  ''  Washington/' 
mezzotint  "The  Wadbington  Family"  (22243);  collection  of  ethnological  and  arch- 
sblogical  objects  numbering  1,487  specimens  (22308). 
Bryan,  Charlvs  E.  (Washington,  District  of  Columbia).    Living  specimen  of  alli- 
gator Alligator  miaaaiaaippienaia.    23221. 
Buck,  Harry  H.  (Orland,  Maine).    Bnilder's  models  of  two  schooners.    22819.     (See 

underW.H.  Abbott.) 
BucKLAND,  John  M.  (Rockford,  Iowa).    Twelve  specimens,  representing  four  genera 
and  six  species  of  Spirifera  hungerfordi  Hall,  Sperifera  diajnncta  Hall,  Atrypa 
aapera  Schlatheim,  Atrypa  reticularea  Linufeus,  of  the  Devonian  Chemung  forma- 
tion.   22669. 
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BuRHRiNG,  Fred.  (New  York  City).  Lithograpbera  and  photographers'  directory  of 
New  York  City,  for  18^9.    22319. 

BuiE,  Dr.  D.  M.  (Burgaw,  North  Carolina).  Specimen  of  grass  nsed  as  a  pnrgatire. 
22929. 

BuRCHy  R.  A.  (throngh  W.  B.  Merrimon,  U.  S.  National  Maseam).  Specimen  of  cop- 
per  ore  from  the  Yancey  Mioe,  near  AllensviUe,  North  Carolina.    22551. 

BuRDiCK,  Mrs.  Hilda  (Pine  Mountain,  Georgia).  Specimens  of  minerals  from  Laar^l 
Creek  Mines,  consisting  of  diaspore,  pink  margarite,  phlogopite,  phlogopttt 
crystals  coaled  by  pyropbyllite,  apatite  with  phlogopite,  comndnm,  raargariw 
with  ripidolite  and  chlorite,  corn nd am  with  ripidolite  and  chlorite,  toormaliiK 
and  vermiculite,  apatite  in  phlogopite  (collected  by  Mr.  W.  S.  Teatee,  of  tbc 
U.  S.  National  Mnsenm.)    (2239<>,  23065.) 

Bureau  of  Ethnology  (through  Major  J.  W.  Powell,  Director).  Duplicate  of  i 
model  of  Wolpi,  one  of  the  Tusayan  villages  (23175);  model  of  Tewa  (23193.; 
model  of  Sechomovi  (23192).  .  (Through  Mr.  James  Mooney :)  Collection  of  erl- 
nological  objects  procured  from  the  Eiist  Cherokee  Reservation,  North  CaroliB&, 
consisting  of  baskets,  moccasins,  polishing-stones,  conjuring-stonea,  acrateber^ 
bullet  mold,  lancet,  cupping-horn,  etc.  (21450). 

Burger,  Peter  (U.  S.  National  Museum).  Iron  tinder-case  for  the  pocket,  in  ns^ 
many  years  (22:)85) ;  set  of  cooper's  tools,  bullet-molds,  and  cooper's  plsM 
(22567). 

Burns,  Frank  (Smithsonian  Institution).  Specimens  of  0$trea  virginiea,  attache^l 
to  a  teapot  cover,  from  the  Lower  Potomac  River  (22531) ;  6  specimens  of  Smcci*^ 
campe$iria  Say,  from  3  miles  east  of  Chattahoochee,  Florida  (22875) ;  Ivory-billed 
Woodpecker  (CampfpAi/iM  principalis),  and  Plicated  Woodpecker  {Ceopkleema  piU- 
atus)  (22682) ;  21  shells  from  Alum  Bluff,  Florida  (22888). 

Burton,  W.  M.  (Standard  Oil  Company,  Cleveland,  Ohio).  Three  specimens  of  dis- 
tilled zinc  and  magnesium,  nsed  in  the  determiuation  of  the  atomic  weights  of 
these  metals.    2324 1 . 

BUYSSON,  Viscount  R.  du  (Chateau  de  Yernet,  par  Bron-Vernet  (Allier),  Franceu 
Seventy-seven  specimens,  representing  26  species  of  ChtyndidiB  (nionnted; 
(exchange)  23092. 

Call,  Dr.  S.  J.  (Paso  Robles,  California).  Specimen  of  Band-tailed  Pigeon  (CoZsak 
fMciata).    22769. 

Camp,  J.  H.  (Herring,  Ohio).  Collection  of  insects,  crystals,  minerals,  and  metals 
specimens  of  Musa  and  Pancratium,  palm-fiber  from  which  rope,  cloth,  tops,  matv 
and  many  other  objects  are  made ;  gum  copal,  African  rubber,  cocoon  of  Cosi^ 
silk-worm,  hippopotamus  tusks,  piece  of  skin  from  an  animal  called  by  the  £a^- 
lish  ''Congo  seal,''  and  elephant  hair  from  the  Congo  district,  A&ica  (23377); 
alcoholic  specimens  of  white  ants  (22439). 

Campbell,  G.  R.  &  Co.  (Cherryfield,  Maine).  Bnilder*s  skeleton  model  of  brig.  2dKiL 
(See  under  W.  H.  Abbott.) 

Candaoe,  R.  O.  F.  (Boston,  Massachusetts).    Builder's  model  of  vessel  of  1876.     ^7^ 

Carry,  Harriet  W.  (Napoleon,  Ohio).  Looking-glass,  relic  of  James  Mason  of  tfee 
Plymouth  colony.    22479. 

Carlton,  Dudley  A.  (Sedgwick,  Maine).  Model  of  figure-head  of  brig.  2966L 
(See  under  W.  H.  Abbott.) 

Carlisle,  Harold  ( Durango,  Colorado).  Twenty  specimens  of  Grppktgapiiekeri  Mort. 
from  Great  Sage  Plaiu,  valuable  as  showing  geographical  distribution.    S25'^<. 

Carolina  Wood  Veneer  WorksK Clinton,  North  Carolina),  (throngh  8.  G.  Worth,  U. 
S.  Fish  Commission).  Butter-dishes,  and  the  strips  of  gum  and  timbers  qs»1  in 
manufacturing  them,    22808. 

Carpenter,  P.  Herbert  (Eton  College,  Windsor,  England).  Thirty-four  micraacopk 
slides,  sections  of  shells,  twenty-seven  microscopic  slides  of  foraminifera,  anneiit 
tube,  and  one  slide  of  crab-shell,  prepared  by  the  late  Dr.  W.  B.  Carpentei,  aad 
collected  by  H.  M.  S.  Poroupine,  ValoroM,  Lightning,  and  Challenger,    2S910. 
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Carprntrr,  Capt.  W.  L.,  (U.  S.  Army)  Fort  Whipple,  Arizona.  Specimens  of  rep- 
tiles; apQCimena  ot  Salmo  iridewiy  Oila,  SqualiuHj  and  C'atostomK/t,  oollect'ed  in  the 
Verdi  River  and  itn  tribntary  Oak  Creek  ;  6  specimens  of  Insects,  consisting  of 
spiders,  scorpions,  and  scolopendra  (22r)17) ;  Rocky  Mountain  Lined-tailed  Sper- 
mophilo  {Spennopkilva  grammurus)  (*22525). 

Carter,  Mrs.  Sibyl  ( Washinj^ton,  District  of  Columbia).  Collection  of  ethnological 
objects  consisting  of  feather-plume,  hat,  wallet,  fan,  bowl^  Tapa  club,  carrying- 
pole,  photographs,  etc.,  from  the  Sandwich  Islands,  and  specimen  of  *'Pelea 
hair*'  from  the  Hawaiian  Islands.    23273. 

Casry,  Capt.  T.  L.  (Army  Building,  New  York  City).  Types  of  9  new  species  of 
North  American  ooleoptera  (exchange).     22824. 

Cassin,  Josrpii  a.  (Pinoy  Point,  Maryland).  Living  specimen  of  Fish-hawk. 
22296. 

CiiAMDRRLiN,  T.  C.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

Chandlrr,  Prof.  Charlrs  F.  (School  of  Minos,  Columbia  College,  New  York  City.) 
Thirty  specimens  of  photo-mechanical  printing,  and  similar  work.    22418. 

Chapman,  J.  Lintox  (Brooklyn,  New  York).  Wood  engravings,  pamphlet,  and 
8i>ocimon  of  nied.il-rnling.     229r»0. 

Chasr,  E.  S.  (Hailey,  Idaho).    Leaf-shaped  implement  of  obsidian.    22.'{28. 

CifATARi>,  Dr.  T.  M.  (U.  S.  Geological  Survey.)  Two  specimens  of  Urao,  prepared 
by  Dr.  Chatard,  crystals  of  potassium  platinic  chloride.    22180. 

CiiRNRT,  S.  F.  (Grand  Manan,  New  Brunswick).  Specimens  of  nudibranchs,  pebbles,' 
worms,  crustaceans  and  sponges  (22408,  23294). 

Chirousr,  E.  C.     (See  under  Interior  Department.) 

Christy,  Thomas  <&  Co.  (London,  England.)  Specimen  of  Ouabain,  the  now  heart 
poison.     23002. 

Church,  Josrph  <&  Co.  (Tiverton,  Rhode  Island).  Alcoholic  specimen  of  Menhaden 
{Breroortia  tryanntis),  17  inches  long,  caught  at  Long  Branch,  New  Jersey. 
22562. 

Cincinnati  Musrum  Association  (Cincinnati,  Ohio).  Drawings  by  students  in 
the  Cincinnati  Art  Academy.     22192. 

CissRL,  Grouqk  £.  (District  of  Columbia).  Specimen  of  VWcker (Colapies  auratus), 
in  flesh.    23112. 

CLAtiK,  A.  Howard  (U.  S.  National  Museum).  Copy  of  J.  Walker  Thompson's  pub- 
lication entitleil  "  Advertising  in  America.*'     2271 1. 

Clark,  E.  (Georgetown,  New  Mexico).  Specimens  of  smithsonite  and  oalcite  from 
Hanover  Gulch,  (collected  by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geological 
Survey).    22542. 

Clark,  Waldo  J.  (Mullan,  Idaho).    Specimens  of  plattnerite.    22382. 

Clarkr,  Prof.  F.  W.  (See  under  Dr.  C.  Winkler,  Interior  Department,  U.  S.  (Geo- 
logical Survey.) 

CoALR,  Henry  R.  (Chicago,  Illinois).  Specimen  of  Broad-winged  Hawk  (Buteo  la- 
ti88imu$)  with  fully  developed  toe  and  claw  growing  from  the  thigh.    22969. 

COCKERELL,  T.  D.  A.  (Colorado  Biological  Association,  West  Cliif,  Colorado), 
(through  W.  G.  Binney).  Specimen  of  Prophyaaon pacificum  cookerelly  type,  from 
Victoria,  Vancou\''er  Island.    23227.    (See  under  Colorado  Biological  Association. ) 

Coffin,  Hon.  V.  L.  (Harrington,  Maine).  Builder's  model  of  half-brig  schooner. 
22648.     (See  under  W.  H.  Abbott.) 

CoLBURN,  A.  E.  (Washington,  District  of  Columbia).  Specimen  of  Bed-headed  Wood- 
pecker {^lelanerpes  erythrooephalHs  Linn)  (22350)  ;  House  Sparrow  (pQii98r  domei' 
iiciu)  with  malformed  bill  (22749). 

Colby  Univrrsitt  (Waterville,  Maine),  (through  Prof.  W.  S.  Bayley).  Concretioas 
from  Princess  Point  (exchange).    2.'U)7H. 

COLR,  W.  P.  (Washington,  District  of  Columbia).  Specimen  of  living  Horned  Lizard 
(  Phrifno9Qma  pluiyrhinum),    22274. 
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COLLiNfi,  J.  (Provincetown,  MasRachasetts).    T«ro  specimens  of  Thimble-eye  {Seomitr 

2)neumatophonu)  from  Cape  Town,  Africa,  caught  by  Capt.  Josiah  Chaae.    2^16. 
CoLLiNQSy  Joseph  Z.  (Camdeo,  Now  Jersey).     Bicycle  conatrocted  by  the  donor  iq 

1863.    22r>8;i. 
Colorado  Biological  Association  (West  Cliffy  Colorado),  (through  Mr.  T.  D.  A. 

Cockerell).    Specimen  of  fungas  Uramffeet  aooniH-lyiioet4m%  D.  C,  on  a  new  boit 

(23507) ;  3  specimens  of  Pupa  eanoinnnta  Cockerell  n.  sp.  from  altitode  10,000  fi^t 

near  Brush  Creek,  Caster  County,  Colorado,  and  an  immature  example  ofPhpt 

cHpreoniteTis  Cockerell  sp.  javenia,  from  Wellsvillef  Tremont  County,  Colomio. 

(2<>603). 
CoLLisTRR,  J.  C.  (Chicago,  Illinois).    Casts  of  so-called   footprints,  diaooTered  Id  the 

limestone  formation  near  Forest  City,  Soath  Dakota.    33161. 
CoMSTOCK,  Prof.  J.  H.     (See  under  Cornell  University.) 
Conrad,  Prof.  A.  H.  (Western  Normal  College,  Shenandoah,  Iowa).     Collection  o{ 

about  400  specimens  of  fossils,  mostly  carboniferous,  repreeenting  aboot  50  8pe<>i« 

(exchange).    2*iU46. 
Cook,  £.  P.  ( Wellfleet,  Massachusetts).    Specimen  of  herring.    23322. 
Cook,  Georgk  W.     (See  under  Interior  Department,  U.  S.  Geological  Saryey.) 
CooPKR,  J.  G.  ( Hay  ward,  California).     SpCMsimens  of  Pindium  abditmm  Hald.,  PUiiiu* 

occidentata  Pr.,  PUidium  compreMum  Pr.,  SphoBrium  trtincatHm  Pr.,  from  Taolumoe 

County,  California.    2'^627. 
Cooper,  W.  B.  (U.  S.  National  Museum).     Specimen  of  Vaginulus  Jioridamiu^  fooDd 

in  a  bunch  of  bananas.    23130. 
CoRBKTF,  Howard   (Arlington,  Virginia).    Specimen  of  Screech   Owl  (Mtgoicopt 

aaio).    22798. 
CoRNKLL  Univkksity  (Ithaca,  New  York),  (through  Prof.  J.  H.  Comstock).    Foor 

pairs  of  Cepktu  pygnuBUSf  a  pest  recently  imported  into  the  United  States  (nev 

to  the  collection. )    22484. 
Corson,  John  ( Washington,  District  of  Columbia).     Living  specimen  of  Gray  Squir- 
rel.   22476. 
CoUBS,   Dr.  £lliott  (Smithsonian  Institution).      Specimen  of  mounted  peacock 

(  Pavo  orisiatua  Lin  n ).    22360. 
Cousins,  Hamen   (Lamoine,    Maine).     Builder's  model  of   two-masted    schooner. 

22654.     (See  under  W.  H.  Abbott. ) 
CowKN,  Philip  (New  York  city).    Megillah  (Easter  roll;.    22327. 
Cox,  Joseph  W.  (Accotink,  Virginia).    Ax  madeof  quartzite  found  about900jardi 

northwest  of  the  Woodlawn  mansion  in  Fairfax  County.    23315. 
Cox,  Phillip  (New  Castle,  New  Brunswick).    Alcoholic  specimens  of  Semotilui  cor- 

poraliSf  Rhinichthya  atronaaus  and  Phoxinus  neogceua.    22592. 
Cox,  Mrs.  S.  S.  (New  York  city).     Decorations  of  the  order  of  "The  Mjidich,"  con- 
ferred by  the  Sultan  of  Turkey  upon  Hou.  S.  S.  Cox,  and  the  decoration  of  thf 

order  of  "The  Shefakat,"  conferred  by  the  Sultan  on  Mrs.  Cox.    22714. 
Cox.  W.  y.  (Chief  Clerk,  U.  S.  National  Museum).    Copy  of  "  Zanesville  Daily  Signal' 

of  April.  1883.     22801. 
Cramru,  Stuart  W.  (U.  S.  Assay  Office,  Charlotte,  North  Carolina).     Specimen  of 

moteoric  irou  from  Rutherford  Oouuty.    22942. 
CuANDALL,  A.  E.  (Lexington,  Kentucky),  ( through  Prof.  Joseph  F.James).    FifteiD 

Mpecimeus  of  Orthia  linneyi  James,  from  the  Cincinnati  formation  of  the  Loirer 

Silurian  formation.     22443. 
Crawford,  James  B.  (Castine,  Maine). .  Builder's  model  of  full-rigged  ship.   2*^651 

(See  under  W.  H.  Abbott. ) 
Crawford,  John.    (See  under  Government  of  Nicaragua.) 
Crkssinquam,  R.  H   (New  York  city).     **New  York  Gazette  or  Weekly  Post  Bov," 

May  12,  1755;  ''Republic  of  Rio  Grande,"  June  6,  1846.  published  by  GcDenl 

Taylor's  troops  while  at  Matamoras,  Mexico ;  ''  Boletin  de  la  Division  del  Kort^," 

Matamoras,  April  14,  1846.    22975. 


LIST  OP  ACCESSIONS.  729 

CRBfiSON,  Dr.  H.  T.  ^Philadelphia,  Pennsylvania).  Collection  of  rode  implements 
from  Pennsylvania  and  the  District  of  Columbia.    23198. 

Crosby,  C.  H.  (Bridgeport,  Connecticut).  Specimens  of  partridge  Cochin  hen, 
chicken,  and  feathers.    (23100,  23178,  23211,  23246). 

Crosby,  F.  W.  (Washington,  District  of  Columbia).  Specimens  of  contorted  schists 
from  Dutch  Island  in  Narragansett  Bay,  Rhode  Island,  and  specimen  of  shell 
marl  from  Aquia  Creek,  Virginia.    22880. 

CuLiN,  Stbwart  (Philadelphia,  Pennsylvania).  Paper  money  of  various  kinds, 
burned  at  funeral  ceremonies  by  the  Chinese  in  the  United  States.    23292. 

CuLiNAN,  Andkrw  (Washington,  District  of  Columbia).  Living  Pied-billed  Grebe 
( Podilymhua  podicept).    23074. 

Cunningham,  Roger  (Kansas  City,  Missouri).  Collection  of  tools,  plates,  and 
proofs,  illustrating  the  was  process.    23084. 

Cunningham,  Thomas  S.  (Chicago,  Illinois).  Sheet-lead  impression  taken  from  a 
historic  inscription  on  Spanish  Rock,  Bermuda.  The  inscription  is  supposed  to 
have  been  cut  in  the  face  of  the  rock  by  Ferdinand  Caraelo,  a  Spanish  navigator. 
The  inscription  consists  of  a  combination  of  letters,  and  an  emblem,  evidently  a 
St.  George's  cross.  The  rock  is  overhung  by  a  stunted  red  cedar  tree,  which  has 
protected  it  from  the  elements.  From  this  tree  were  cut  the  implements  from 
which  the  cast  was  taken,  and  which  accompany  the  impression  sheet.    23168. 

CuKTiN,  Jeremiah  (Covele,  California).  Ethnological  specimens  from  the  Hnpa 
Indians.    22591. 

Dall,  Dr.  WiLUAM  H.  (U.  8.  Geological  Survey).  Collection  of  spiders  and  myria- 
pods,  collected  by  the  donor  on  Gibson  Island,  Chichagofif  Harbor,  Alaska, 
(22216) ;  pair  of  horns  of  the  Kamtscbatka  Snow-sheep  (Ovi9  nivioola)  from  Palmer 
Bay,  East  Siberia  (22258);  collection  of  Cambrian  fossils  from  Canada;  6  fine 
specimens  of  Dictyonema  aociale  Salter,  from  the  Upper  Cambrian,  Matanne,  Que- 
bec Province  (22410) ;  land  and  fresh -water  shells  f^om  East  Parsonsfield,  Maine 
(22433) ;  specimen  of  bat  Vesperugo  serotinus  in  flesh  (22708). 

Daix,  Charles  W.  (Washington,  District  of  Columbia).    Hornet's  nest.    22586. 

Daniel,  Dr.  F.  E.  (Austin,  Texas).    Specimen  of  StratcBgus  julianus  Bur.    23328. 

Dawson,  Sir  J.  William.    (See  under  Peter  Redpath  Museum.) 

Day,  Moses  B.  (Sedgwick,  Maine).  Builder's  model  of  schooner.  22658.  (See  under 
W.H.Abbott.) 

Day,  Dr.  D.  T.  (U.  S.  Geological  Survey).  Specimen  of  garnierite,  from  New  Caledo- 
nia.   22842.     (See  under  Witherbees,  Sherman  &  Co.) 

Derrino,  D.  a.  (Independence,  Iowa).  Forty-one  specimens,  representing  7  genera, 
and  11  species  of  Devonian  Brachiopoda.    22788. 

Dbkry,  Thomas  P.  (Washington,  District  of  Columbia).  Pair  of  living  domestic 
fowls,  Hondan  variety.    22750. 

Dkgbler,  F.  a.  (Chehalis,  Washington).  Concretions  of  clay-iron  stone  (carbonate 
of  iron),  from  the  banks  of  the  Salmon  Creek.    22426. 

Db  Gouer,  W.  F.  (Tarpon  Springs,  Florida).  Collection  of  marine  shells,  turtle- 
eggs,  horseshoe  crabs,  sponges,  sea  urchins,  corals  and  gorgonian.    22904. 

Dr  Graff,  J.  T.  (Amsterdam,  New  York).  Rosecomb  black  African  bantam  hen 
(22970) ;  two  black  African  Rosecomb  bantam  chickens  (23195). 

Dr  Jongb,  Louis  &  Co.  (New  York  City).  Two  photo-mechanical  color-prints,  made 
by  Messrs.  Meissner  &  Buch,  Leipzig,  Germany  (purchase).    22438. 

De  Mott,  W.  (Tecumseh,  Michigan).  Specimen  of  Golden-crowned  Kinglet  (Beg ulus 
satrapa),  in  flesh.    23066. 

Dennis,  Col.  George  E.  (Rocky  Mount,  Virginia),  (through  Mr.  N.  T.  N.  Robinson, 
Washington,  District  of  Columbia).  Collection  of  currency  of  the  Confederato 
States  of  America.    22278. 

DKVOBy  F.  W.  &.  Co.  (New  York  City).  Two  copies  of  priced  and  illustrated  cata- 
logne  of  artists'  materials.    22556. 
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Dbyrollr,  Emilr  (Paris,  France).  Collection  of  mammal  skinn,  comiiftfiDjr  o( 
Mosckus  moachiferouSf  Phacochcerus  (BthiopicuSf  Hydrocboerus  capyhara  (imrcbaib'i 
(*22260) ;  SefimopithecM  achistaceuSt  Mycetes  nigeVj  Jtelei  brlzebutk,  Cehna  ettpaci*«- 
Hapalemur  gHaeuSf  Anieehinua  unicolWf  PhaBcogale  flavipea^Cu^cma  macmlaUu,  Fi^- 
langer  maculaiua,  Halmaiurus  nalahaiu»i  Macropua  nalabaina,  and  Ur9U9  niakfdi  ii 
(23039). 

DiLLBR,  J.  S.  (See  nnder  Mrs.  J.  H.  Tonrtelette. ) 

DoK,  Mrs.  William  H.  (District  of  Colnnibia).  Capncbin  Monkey  (Cefttu  apelia]  \i 
floKh.    2:^069, 

DONOHOE,  Joseph  A.  (Astronomical  Society  of  the  Pacific,  San  Franciaco,  Calif-T- 
nia).  Comet  medal  of  the  Astronomical  Society  of  the  PaciBc  founded  hy  the 
donors.    23114. 

DoRiA,  Marquis  Giacoma.    (See  nnder  Mnsenm  of  Natnral  History,  Geiioa,  ImU 

DORITZ,  RoBi<:RT(SargentviIle,  Maine).  Builder's  mo<le1  of  schooners.  23659.  ySr- 
under  W.H.Abbott.) 

Dorse Y,  Clement  (Washington,  District  of  Colnmbia).  Specimen  of  Yellow  Fai- 
tail  Pigeon  and  Ice  Pigeon.    22^^90. 

Dorse V, Rev.  J.Owen  (Bureau  of  Ethnology,  U.  S.)  Two  moclels  of  fishhooks, .n • 
model  of  retrieving  harpoon  from  Nal-t(knn6-tunn^  Indians,  Oregon.     22Hi^2, 

Dougal,  William  H.  (Dtntrictof  Columbia).  Copper  plate  with  gradations  in  dry- 
ground  aqnalints     2:U88. 

DowLiNO,  Thomas  (Washington,  District  of  Colnmbia).  Specimens  of  potien 
(Japanese  or  Chinese),  cloi8onn6,  bronzes,  drums,  and  carved-wcKMl  brazia 
22854. 

Downman,  R.  H.  ( Warrenton,  Virginia).  Two  young  Woodchncks  {Aretomp9  movat 
(22271);  specimen  of  living  Great  Horned  Owl  {Bubo  virginianna)  (22:i49) ;  sp*^€.- 
men  of  Barred  Owl,  in  flesh  (22495). 

Driver,  George  W.  (Washington,  District  of  Columbia).  '  Living  specimen  & 
Woodchuok  {Arctomya  monax).    22500. 

Drury  College  (Springfield,  Missonri),  (throagh  Mr.  J.  W.  Blan kinship).  Collec- 
tion  of  plants,  consisting  of  about  160  specimens,  selected  from  the  flora  of  sootk- 
western  Missouri.    22179. 

Duchesne,  Leon  C.  (Natchez,  Mississippi).  Specimens  of  Confederate  States  paper- 
money.    22830. 

Dudley,  Prof.  W.  L.  (Nashville,  Teuneasee).  Two  specimens  of  vivlanite  frr.8i 
Kentucky.    22981. 

DUFOUR.  Dr.  F.  (Riverdale,  Maryland).     Specimen  of  Meadow  lark  (Stmrntlla  ma§ms 
in  flesh  (22257)  ;  specimen  of  Marsh  Hawk(Ctf'c»«  hudaoniua),  in  flesh  from  £g2- 
boruville,  Virginia  (22765). 

DuFOUR,  Dr.  J.  T.  R.  (Washington,  District  of  Columbia).  Black-throated  Blie 
Warbler  (Dendroica  caraleaoens)  from  Riverdale,  Maryland.    22411. 

DuG^.s,  Dr.  Alfred  (Guanajuato,  Mexico).  Collection  of  alcoholic  tishes,  consist;. ;; 
of  Goodea  airiplnniay  Ckaraoodon  fen^iigineuaf  Zophendum  aaatralef  Charaeodom  r&t- 
atua^  Alganaea  dugeai—nevr  species,  Alganaea  auaiiaU  Jordan,  NoiropU  aitms  iii 
dan,  and  Hudaoniua  altua  Jordan..  Alcoholic  and  dr^*  insects,  consisting  of  ortbof* 
tera,]  Stagmanantia  limbata  (Ave  species).  Neuroptera,  Arachnida,  Hemiptcn 
Hymenoptera  (MonovMriumph^iraonis),  Lepidoptera,  and  Diptera.  Alcoholic  m^ 
rine  invertebrates,  consisting  of  Echinns,  Amphipods,  Nephelis,  Intestinal  W4>rs^ 
and  Palsemon.  Alcoholic  and  dry  shells,  consisting*  of  Heiix  mcatricoaa  MillV*' 
from  China ;  Limax amerioanua  Tate,  from  Mexico ;  Bulimulua  (j v. ).  Orizaba,  Pii^ 
orbia  Oaxckca^  Mexico,  and  specimens  of  Planarian  worms  {Anodofnta  orofiss  L 
Reptiles,  consisting  of  Spea  diigeai^  Amblyatoma  dumerito,  Spea  muliipUcaia^  and  v< 
hamtnondii.  Fragments  of  a  human  skull.  Birds'  skins,  cousistiug  of  Herp^r^f^ 
chuacurtHroatriaiav.t  ai tificial I y  colored;  Geothlypia  trichaa  occidentaiU,  Empktftid 
tleganiiaaimaf  and  Parzana  Carolina.    Specimen  of  Heaperomyt  melanopkrya  €(«&». 
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DuGfes,  Dr.  Alfred— Continued. 

Plants,  consisting  of  Abuiilonf  Acacidf  AmbroHa  pHIostaoha  D.  C,  BousHngaulHa 
basehides  Diet.,  Calamintha  macroatema  Benth.,  Carica,  species  ignota;  Cheno- 
podium  albunif  Daiea  greggii,  probably  Gray ;  Jaeobiniaf  Lapidium  lasiocarpum 
Nutt.y  var.  Unuipes  Wats. ;  Lolelia  laxiflora  H.  B.  K.,  var.  unguatifoHa  Gray ; 
Macrosiphania  hypolenca  Muell.,  Prunutt  Solanum  aUeagnifolium  Cav.,  Sonchua 
oberaeens  L.,  Taraxacum  officinale  Weder,  Jeiramerium  hispidnm  Nees,  Vigniera 
qninqueradiata  Gray,  Sgmphoricarpua  mierophgllua  H.  B.  K.,  Ei'yngium  alpinum  L., 
and  Conium  maculatum  L.  23254. 
DUNGAN,  Leslir  W.  (Now  Orleans,  Lonisiana).  Two  living  Alligators.  22<)20. 
DuRAND,  JoHf<r  (Parts,  France).    Three  mechanical  birds.   22S53.    (See  under  Got- 

ernment  of  Nicai'agna.) 
DuscHAK,  Adolph  (Bnffalo,  New  York).     Two  plaster  oasts  of  hnman  skulls,  the 
originals  of  which  were  found  on  White's  Island,  Niagara  River.    22194. 

DiTTCHRR,  WiLUAM  (New  York  City).  Specimen  of  Loon  ( Vrinaior  imber)  in  flesh 
Irom  Montauk,  Suffolk  County,  New  York.      23166. 

DuvALT^  Georgk  W.  (Annapolis,  Maryland).  Portion  of  common  viper  snake. 
2.3108. 

Earll,  R.  Edward  (U.  S.  National  Museum).  Six-kreutzer  piece  of  the  Rhennish 
Palatinate,  made  of  composition  metal,  dated  1808.    22361. 

Earnshaw,  Isaac  (Oldham,  England).  Carboniferous  fossil  plants  (exchange). 
22889. 

EcKERT,  Groroe  L.  (Washington,  District  of  Columbia).  Copper  coin  (one-quar- 
ter real)  from  Chihuahua,  Mexico.    23009. 

Edwards,  Miss  Amelia  (no  address  given).    Egyptian  figure.    22984. 

Edwards,  Vinal  N.  (Woods  HoU,  Massachusetts).  Living  specimens  of  common 
Brant  Goose  {Branta  berniola)  (22224) ;  specimen  of  Nomeua  gronoviif  taken  at 
Menemshe  Bight  (22231).    (See  under  Fish  Commission,  U.  S.;. 

EiGENMAKN,  Mrs.  RoSA  SMITH  (San  Diego,  California).  Alcoholic  specimens  of 
fishes,  crabs,  shrimps,  and  moUusks,  chiefly  Chitona.    22956. 

Elliott,  C.  E.  (Webb  City,  Missouri).  Specimens  of  sphalerite  from  Noble's  mine; 
smithsonite  on  sphalerite  from  Garrison  miue ;  and  smithsonite  from  Oronogo 
mine.    22427. 

Elrick,  W.  R.  (Chicago,  Illinois).  Specimen  of  rose  quartz,  from  Dakota ;  specimens 
of  pyrite  and  limonite,  from  Ishpeming,  Michigan  (exchange).    22437. 

Emerson,  W.  C.  (Hay  water,  California).  Three  eggs  of  Callipepla  ca/t/ornica  (22861); 
nest  and  three  eggs  of  Melo3piza  faaoiata  aamueliSf  nest  and  four  eggs  of  Meloapiza 
faadata  heermanni,  and  nest  and  four  eggs  of  Empidonax  difficilia  (22940). 

Emery,  Mrs.  M.  G.  (Washington,  District  of  Columbia).  Series  of  illustrated  news- 
papers.   23267. 

Emmrrt,  J.  W.  (Bristol,  Tennessee).  Paper-weight  composed  of  stalagmite  marble. 
22365. 

Emmons,  Lieut.  Gborob  (U.  S.  Navy).  Four  photographs,  illustrating  witchcraft 
in  Alaska,  Hydahs,  and  Tlingits;  wallet  in  process  of  plaiting,  Waahingtoii 
(22759) ;  Haida  whistle  to  imitate  the  call  of  young  deer  from  southern  part  of 
Prince  of  Wales  Island,  Alaska  (22912.) 

Emmons,  Prof.  S.  F.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

English,  George  L.  &  Co.  (Philadelphia,  Pennsylvania).  Five  specimens  of  van- 
adtnite  from  Yuma  County,  Arizona,  and  specimen  of  chrysocolla  from  the  <' Cop- 
per Queen  "  mine  (22572) ;  specimen  of  malachite  from  the  '^  Copper  Queen  "  mine, 
and  specimen  of  harniotome  from  Strontian,  Argyleshire,  Scotland ;  specimen  of 
lithiophihte  from  Branchville,  Connecticut;  and  specimens  of  calcite  and  arago- 
nite  from  Cumberland,  England  (22870). 

Ethnological  Musrum  (Berlin,  Germany).  Collection  of  ethnological  objects,  con- 
sisting of  baskets  from  Morocco,  Africa;  pipe,  tobacco-pouch,  lances,  and  basket, 
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Ethnological  Museum  (Berlin,  Germany) — Coctinned. 

made  by  the  Wasagua  negroes;  comb,  woman's  fringe dreas,  tortoiae-ahell  dish, 
from  Palao,  Sonth  Pacific  Ocean  ;    woman's  dress  from  New  Caledonia ;  aoi 
from  Adansonia,  South  Pbcific  Ocean  (exchange).    !23146. 
Faison,  Waltkr  E.  (Washington,  District  of  Colambia).    Living  apeciuien  of  Albioo 

squirrel  from  North  Carolina.    22754. 
Farnham,  a.  B.  ( Bladen sbnrgh,  Maryland).    Two  Red  Squirrels  (SdurushutUamiiw: 
two  White  footed  Mice  {Hesptromys  leueopui);  two  Pine  mice  (Arvieola  piwrtorvn  m 
Meadow  Mouse  {Arvieola  Hparius)  (22997) ;  skin  of  White- footed  Moaae  {B^per^ 
mysleuooput)  (23070). 
Farkbr,  Henry  (Brooklyn,  New  York).   Copper  plate  engraved  by  8o(t-groond  pro- 
cess, with  proofs.    22641. 
Fblgh,  M.  p.  (Canyon  City,  Colorado).    Six  specimens  of  Afacira  caiioii«afuMefk. 

22545. 
Fick,  G.  a.  (Baltimore,  Maryland).    Swallow-pigeon.    22612. 
FiEO,  Jacob  (Washington,  District  of  Columbia).    Living  specimen  of  Gre&t-hontfti 

Owl  (Bubo  virginianus).    22226. 
Field  &  Greenwood  (Brownsville,  Texas).    Two  birds'  skins  Jaoana  9pino9c  &rd 

Sporopkila  mwelleti  (exchange).    22238. 
FiLLETTE,  St.  Julian  (Washington,  District  of  Colombia).     Photograph  of  U.  S, 
steamers  Trenton^  Vandalia,  and  NiptiCf  and  H.  G.  M.  steamer  Olga,  showing  tb« 
harbor  of  Apia,  Samoan  Islands,  taken  aftet  the  hurricane  of  Saturday,  March  It, 
1H89.    22218. 
First  J  apanfse  Manufacturing  and  Trading  Company  (New  York  City).    Col- 
lection of  porcelain,  bronze,  ivory,  carved  wood,  pottery,  figures,  and  swoni 
ornaments.    23303. 
Fish  Commission,  United  States  : 

(Through  Col.  Marshall  McDonald,  U.  S.  Commissioner  of  Fisheries) : 
Stuffed  specimen  of  Sawfish  {PrUtis  pectinatus)  with  25  pairs  of  loetral  teetL, 
its  extreme  length  being  12  feet  and  2  inches  (22195) ;  specimen  of  sheepshe*: 
{DiploduB  probatocehaJua),  from  Chesapeake  Bay  (collected  by  Mr.  WilliaiL 
P.  Seal)  (22404) ;  two  specimens  of  Pickerel  (i^x  reticuUUut),  and  WeaktisL 
(Cynoacion  regale)^  from  the  aquaria  (22423);  two  skeletons  of  CormorsLte 
{ Phaiacrocorax  dilophuB  penicillatus)  (22864);  specimen  of  Gull  (Larus  ghr- 
ce8cen8)f  Short-billed  Gull  {Laru$  brackyrhynchus),  Sandpiper  {Het&^ctiia 
incanus)  (22884) ;  samples  of  dried  hake  sounds  and  manufactured  sheet  isjG 
glass  from  the  same  (22607). 
(Through  Mr.  Vinal  P.  Edward;*,  Wood's  Holl,  Massachusetts) : 

Specimens  of  eels,  large-eyed  anguilla,  and  small-eyed  anguilla.    22533. 
(Collected  by  the  steamer  Albatross) : 
Alcoholic  specimens  of  fishes  from  the  Galapagos  Islands  and  Dorthw&ri 

22447. 
Specimens  from  the  western  coast  of  North  America,  consisting  of  reptiles,  in- 
sects, plants,  human  and  mammal  skulls,  stone  implements,  sheila,  and  bird>' 
nests.    22772. 
A  series  of  the  Echini  from  the  north  Pacific  Ocean.    22849. 
Alcoholic  specimens  of  fishes  from  Alaska  and  British  Columbia.   22851.* 
Two  hundred  and  twenty-six  specimens  of  birds  from  the  west  coast  of  Kortb 
America.    22762. 
(Collected  by  Dr.  D.  S.  Jordan) : 
Specimens  of  reptiles,  batrachians,  and  insects  from  Virginia  and  elaewbeir, 
22810. 


*  See  Proceedings  of  the  National  Museum  Vol.  xii,  pp.  641-642,  and  Vol.  xm,  p^ 
37-45. 
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Fish  Commissiox,  United  States— Continoed. 

Type  series  of  fishes,  alcoholic  shells,  Physa  (collected  by  Dr.  D.  S.  Jordan  in 
Yellowstone  Park);  alcoholic  specimens  of  mammals  and  reptiles  from  the 
Yellowstone  Park.    22828. 
Type  series  of  fishes  from  Colorado,  Utah,  and  Kansas.    22852. 
One  hundred  and  fifteen  specimens  of  crayfishes  from  Virginia,  North  Caro- 
lina, Tennessee,  Michigan,  and  Indiana.    22900.    Dr.  Jordan  was  assisted  in 
making  this  collection  by  Mr.  C.  H.  BoUman. 
See  under  Hon.  V.  L.  Coffin ;  J.  Kennedy ;  William  Welch ;  G.  R.  Campbell 
and  Company;  James  B.  Crawford;   D.  A.  Simpson;  Hameu  Cousins;  C.  L. 
Young;  Isaac  M.  Grant;  Abraham  Lord;   Moses  B.  Day;  Robert  Doritz; 
Joshua  Watson ;  Dudley  A.  Carlton ;  F.  L.  Tyler;  James  G.  Swan. 

Fisher,  Mrs.  A.  K.   (District  of  Columbia).    Ladies'  hat  made  of  feathers.    22340. 

FiSHKR,  Dr.  A.  K.  (Department  of  Agriculture).  Two  specimens  of  Redpoll  {Acan- 
this  Miliaria)  from  Lake  G^rge,  New  York  (22845) ;  liring  specimen  of  Wood-mouse 
(22275).     (See  under  Gideon  Mabbett.) 

FiSK,  Rer.  George  H.  R.  (Cape Town,  Africa),  (through  Mr.  William  Harvey  Brown, 
of  the  United  States  Eclipse  exx)edition).  Collection  of  living  South  African  tor- 
toises, transferred  to  Zoological  Park.  Alcoholic  specimens  of  South  African 
tortoises  and  chameleons.    23247. 

Fleicber,  Prof.  J.  (Ottawa,  Canada).  Collection  of  rare  Arctic  coleoptera  and  lepi- 
doptera.    22293. 

Ford,  Johx  (Academy  of  Natural  Sciences,  Philadelphia,  Pennsylvania).  Specimens 
of  Crepidula  famicaia  Linn.,  Crepidttia  glauca  Ford,  from  Cape  May,  New  Jersey, 
and  two  specimens  of  Modiola  tulipa  Linn,  from  Anglesea,  New  Jersey.    22719. 

Forney,  £.  O.  (Washington,  District  of  Columbia).  Two  specimens  of  zircon  in 
magnetite  from  Pricetown,  Pennsylvania  (22375) ;  specimen  of  black  tourmaline 
in  prochlorite  from  the  tunnel  shaft,  Washington  aqueduct  (22424). 

Fort  Patxe  Coal  and  Iron  Company  (Fort  Payne,  Alabama),  (through  Mr.  John 
H.  Mullin,  superintendent. )  Specimens  of  limonite,  hematite,  and  impure  pyrolu- 
site  from  a  mine  on  the  property  of  the  company.    23194. 

Fowke,  Gerard  (Augusta,  Kentucky).  Small  rude  implement  from  the  District  of 
Cblumbia;  arrow-point  from  Kentucky;  rude  implements;  leaf-shaped  imple- 
ments; scrapers  or  knives  of  unusual  forms;  perforators  and  arrow-points  from 
Ohio  (exchange).    22473. 

Fox,  Master  Edward  £.  (Washington,  District  of  Columbia).  Two  living  specimens 
of  green  Parrakeets  from  Central  America.    22685. 

Francis,  Joseph  (Minneapolis,  Minnesota).  Gold  medal  presented  to  Mr.  Francis  by 
the  President  of  the  United  States,  April  12, 1890,  in  accordance  with  act  of  Con* 
gross  of  August  27, 1888 ;  gold  box,  diamond-mounted,  presented  by  Napoleon 
III,  Emperor  of  France,  February  4, 1856.  These  were  presented  to  Mr.  Francis 
as  testimonials  of  great  service  rendered  in  connection  with  his  life-saving  appli- 
ances.   23240. 

Fraser,  Farley  &  Varnum  (Yokohama,  Japan).  Specimens  of  unfired  teas,  sun- 
dried  teas,  "  Regular  "  machine-fired,  and  commercial  packages.    22394. 

Freeman,  D.  N.  (Cardington,  Ohio).  Specimen  of  insect  Chelifer  conoroidea  L. 
23003. 

Friedenwald,  Dr.  H.  (Baltimore,  Maryland).  Hebrew  map  of  Palestine,  and  two 
charts  illustrating  modern  Palestinian  art  (22757);  lamp,  Passover  bowl  and 
spice  box  (purchase)  (22844) ;  Jewish  horn  or  shofer  (purchase)  (22914) ;  Hebrew 
sacrificial  platter  for  Passover,  made  in  Constantinople  (purchase)  (22985); 
Mizraoh  (23122). 

FSNWICK,  W.  (District  of  Columbia).    Specimen  of  Loon  ( Urinator  imher),    23154. 

Friedrichs  Brothers  (Erie,  Pennsylvania).  White-crested  living  white  Polish 
hen.    23183. 


734  KEPORT   OP  NATIONAL  MUSEUM,  1890. 

FftusT,  L.  L.  (Basanville,  Califoroia).  Fire  drill  and  and  fishhook  of  the  Noknm 
Indians,  185  implements  of  obsidian  and  jasper,  arrow-points,  knives,  and  flakn, 
from  Lassen  County  (22672);  collection  of  arrow-heads,  pipe,  leaf-shaped  imple- 
ment, scraper  or  knife  of  chalcedony,  nine  leaf-shaped  implements  of  ohsidian, 
arrow-points  of  obsidian,  leaf-shaped  implemenftB  of  obeidiJU&  aud  jasper,  and 
specimens  of  fossil  plants  found  on  the  divide  between  Moonlight  and  Li^^s 
Cafions  (23214). 

FltBY,  8.  L.  (Palatine  Bridge,  New  York).  Collection  of  mammal  bones  and  stone 
implements  from  prehistoric  Mohawk  villages  (purchase).    23202. 

Fry,  F.  H.  G.  (New  Orleans,  Louisiana).  Ornaments  and  masks  from  Aniazonian 
figures.    2273^. 

Fuciis  &  Lang  (New  York  City).    Catalogues  and  circulars.    22555. 

Qaddis,  John  J .  ( New  Washington,  Ohio).  Perforated  lioat-shaped  object  of  banded 
slate.    23159. 

Oaddis,  T.  S.  (Baltimore,  Maryland).    Baldhead  Tumbler-pigeon.    22932. 

Gale,  Denis  (Gold  Hill,  Colorado).    Birds'  eggs  and  ne^ts.    22575. 

Galloway,  C.  D.,  Jr.  (Urbaua,  Maryland).  Specimen  of  Helmet  Beetle  or  Tortoise- 
shell  Beetle  ( Coptocycla  guttata),    22289. 

Gambrill,  C.  a.     (Bee  under  Sandy  Point  Ducking  Club.) 

Gaudinea,  Rev.  F.,  Jr.  (Pomfret,  Connecticut).  Basket,  game  (W»-wee),  tam- 
bourine, violin,  and  case  from  the  Barbadoes  (22998) ;  alcoholic  specimens  of 
fishes  (22957). 

Garner,  K.  L.  (Mathews  Court  House,  Virginia).  Adze,  from  the  Fiji  Islands, 
grooved  ax  (prehistoric  stone  implemeut)  from  Gynu's  Island,  Virginia,  verte- 
bra of  whalo  from  Pianatank  Kiver;  petrified  ribs  of  whale  from  Iron  Point; 
petrified  whale  and  coral  found  in  shell  under  a  stratum  of  iron,  barnacle,  mlo- 
cene  fossil,  shells  from  Iron  Point,  and  iron  ore  (22295) ;  stone  implement  (2246c?); 
upper  and  lower  pharyngeal  teeth  of  a  drnmfish  Pogo  chromU  (22772). 

Garrison,  F.  L.  (Philadelphia,  Pennsylvania).  Sheet  iron  coated  with  (sulphide  ol 
lead)  f  by  a  new  process.    22313. 

Gatscukt,  Dr.  Albert  S.  (Bureau  of  Ethnology).  Two  watch  chains  made  by  Wia- 
nebago  Indians  of  Thurston  County,  Nebraska,  from  catliuite  stone.    22675. 

Gay,  Francih  (Makaweli  Kauai,  Hawaiian  Islands),  (through  Prof.  H.  CarriDgtoa 
Bolton).    Specimens  of  fiber-yielding  plants  and  fabrics.    23325. 

Gestro,  Prof.  R.  (Genoa,  Italy).  Fourteen  species  of  blind  Coleoptera  from  the 
Mediterranean  countries  (exchange).    222:^3. 

Gerrard,  £.  (Camden  Town,  N.  W.  London,  England).  Skin  of  Felia  ya^aortHrdt 
from  British  Guiana.    22630. 

Gibbons,  Mrs.  M.  A.  (District  of  Columbia).    Specimen  of  iron  ore  from  Michigao. 
23044. 

Gilbert,  G.  K.    (See  under  Interior  Department,  U.  S.  Geological  Snrvey.) 

GiLMAN,  Z.  D.  (Washington,  District  of  Columbia).  Specimen  of  Bald  £agk 
{ffaliceeius  leucoeephaliu)^  in  the  flesh  from  Prince  George  County,  Maryland. 
22899. 

Gillian,  Rev.  J.  D.  (Beaver  Seminary,  Beaver  City,  Utah).  Awl  made  of  bcme 
taken  from  a  mound.    22898. 

GiLLiNWATKR,  Miss  (Washington,  District  of  Columbia).  Living  specimen  of  alli- 
gator.   22619. 

Glaser,  Petkr  (Reading,  Pennsylvania).  Specimens  of  stones  from  Neveniuk 
Mountain,  Berks  County.    22267. 

Glkason,  Jamks  M.  (Boston,  Massachusetts).  Duplicate  bronze  medals  in  com- 
memoration of  the  visit  of  the  Boston  Commandery  to  the  24th  Triennial  Coo- 
clave,  lb89.    22430. 

Gleeson,  Dr.  J.  A.  P.  (Washington,  District  of  Columbia).  Living  specimen  ui 
Crowned  Horned  Lizard  {PhrynQ90macQr9natum)  from  QaUfomia.    2S^06. 
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Glover,  Rev.  A.  K.  (Grand  Haven,  Michigan).    Copper  half-cents  (United  States), 
1801  and  1826;  seven  copper  cents,  1798,  I7i>4  (two  specimens),  1795,  1796,  1797, 
1798,  and  two  pattern  cents  of  1783  and  1784.    23149. 
GoLDEy,  Mrs.  L.  C.  (Chaptico,  Maryland).    Living  specimen  of  Hawk  {Buteo  bore- 

alts).    222i7. 
OoLDBN,  H.  A.  (Washington,  District  of  Columbia).    Skull  of  Elactate  Canada,    22246. 
Goldsmith,  J.  S.  (U.  S.  National  Museum).    Specimen  of  Bruner  Isabel  Pigmy  Pouter^ 

pigeon,  in  flesh.  22688. 
GooDK,  Dr.  G.  Brown  (Assistant  Secretary,  Smithsonian  Institution).  Book  in  the 
Fiji  language,  printed  in  1847,  at  Viwa  (22616)  |  single-combed  white  Leghorn 
fowl,  iu  flesh,  for  mounting  (22636) ;  collection  of  specimen  numbers  of  old  or 
curious  Journals  and  periodicals  (22640);  copy  of  ''Western  Art  JonrnalH,"  pub- 
lished at  Cincinnati,  Ohio,  January,  1855,  vol.  i,  No.  1  (22710) ;  description  and 
plates  of  the  lianisden  Dividing  Bngine,  published  in  Loudon  (23071).  (See 
under  Wesleyau  University.) 

GooDE,  Mrs.  G.  Brown  (Lanier Heights,  Washington,  District  of  Columbia).  Twelve 
living  domestic  fowls  as  follows:  Pair  of  single-comb  White  Leghorns;  pair  of 
Black  Minorcas;  pair  of  Langshans;  X)air  of  White  Minorcas,  and  four  Black- 
breasted  Red  Games  (22291);  one  silver-spangled  Hamburg  chicken  (22314). 

Goodwin,  Dr.  F.  H.  (Tucson,  Arizona).  Specimens  of  *'  Cauaigre/'  said  to  be  the 
root  of  Rumex  hymenosepalunif  a  tanning  material.    22595. 

GK.VF,  TUBODOR  (Vienna,  Austria).  Thirty-four  heliogravures  and  95  photographs 
of  ancient  Egyptian  encaustic  paintings.    22841. 

Grand  Commandery,  Knigbts  Templar,  of  State  of  Nebraska  (through  DeWitt  C. 
Sutphen,  Omaha,  Nebraska).  Bauner  of  the  Grand  Commandery  of  Knights 
Teniplur  of  the  State  of  Nebraska,  carried  iu  the  grand  parade  of  the  Triennial 
Conclave,  held  at  Washington,  District  of  Columbia,  October,  1889.    22449. 

Grant,  Isaac  M.  (Ellsworth,  Maine).  Builder^s  model  of  schooners  and  bark.  22656. 
(See  under  W.  H.  Abbott.) 

Grekgok,  Isaiah  (Jacksonville,  Florida).  Fourteen  species  of  marine  shells,  from 
the  West  Indies  and  Florida  (22474,  22604);  a  series  of  Ca8ai«  flammea  and 
Oliva  Hterata  (22604) ;  collection  of  fresh-water  shells  from  McCoy's  Creek,  near 
Jacksonville,  Florida,  and  marine  shells  from  Abaco  (22767) ;  26  specimens  of 
marine  shells,  polished,  and  in  sections  (22866). 

Grkkn,  William  J.  (Washington,  District  of  Columbia).  Two  binding-posts,  used 
on  secondary  coil  by  Professor  Henry  in  experimental  work ;  two  dip-needles, 
used  by  him,  and  one  coil  of  No.  8  insulated  copper  wire,  supposed  to  have  been 
imported  by  him  from  Paris,  and  one  magnet.    23283. 

Greexlkaf,  Hon.  Eugene  (Bath,  Maine).  Twenty-three  photographs  of  ships  and 
ship-building  (2U57) ;  four  photographs  of  marine  engines  built  at  Bath  (23297). 

Grery,  Mrs.  £.  M.  (New  York).     Four  sets  of  Japanese  paper  stensils.    23099. 

Griffin,  Miss  Maggie  (Smithsonian  Institution.)  Astral  lamp  from  Orange  County, 
Virginia,  supposed  to  be  a  Jeffursonian  relic.    23117. 

Griffing,  Charles  M.  (Shelter  Island,  New  York).  Light  Brahma  chicken  and  eggs 
(23021) ;  pair  of  light  Brahma  fowU  (23011). 

Griffing,  Moses  B.  (Shelter  Island,  New  York).  Sixteen  eggs  of  Pandion  haliaetua 
carolinensis,    23233. 

Griggs,  J.  M.  (Brooklyn,  New  York).  Specimens  of  marine  and  land-shells  from 
the  Gaboon  River,  West  Africa.    22403. 

Grinnell,  George  Bird  (New  York  City).  Skin  of  Mountain  Goat  Juv.  (Matama 
mantana),  from  St.  Mary's  Lakes,  Montana  (22263) ;  4  skins  of  mountain  goat, 
from  British  Columbia,  collected  by  the  donor  (22727). 

Guildhall  Library  Committee  (through  Mr.  Charles  Welch,  London,  England). 
Foarteen  copies  of  bronze  medals  issued  by  the  corporation  of  London :  The  open- 
ing of  tUe  119 w  Coal  Exchan£^e|  1849;  Visit  of  Napoleon  III  aud  Eugenie,  April 
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19, 1855 ;  visit  of  King  Victor  Emanuel,  December  4, 1855 ;  welcome  to  AbdnUzix 

Otliomanoram  Impcrator,  1867  ;  Holboni  Viaduct  and  Rlack-friars  Bridge,  IS©; 

visit  of  Shah  of  Persia,  Jane  20,  1873;  visit  of  Alexander  II,  Emx>eror  of  Ens- 

«ia,  1874 ;  visit  of  Qeorge  I,  King  of  Greece,  1880 ;  opening  to  the  public  of  Ep- 

|)iug  Forest,  May  1882 ;  opening  of  the  new  council  chambers  of  the  Gaildh^U, 

October  2,  1884;  visit  of  Prince  Albert  Victor  of  Wales,  June  29,  1885;  visit  of 

the  Colonial  and  Indian  representatives,  June  25,  1886 ;  jubilee  of  the  reign  of 

Qiicea  Victoria,  Juno  21,  1887.    23093. 
OuNDLACH,  Dr.  Juan  (Havana,  Cuba).    Nine  species  of  birds'  skins.    22964. 
GUTKKUNTZ,  F.  (Philadelphia,  Pennsylvania).    Two  books  of  photographs,  with  sep- 
arate plate  and  duplicate.    23213. 
IIagkn,  Dr.  I.  (Trondhjem,  Norway).    Three  hundred  and  twenty  species  of  Kor- 

wegiau  mosses  (exchange).    23323.        • 
Haley,  Wiluam  M.  (San  Francisco,  California).    German  Bible  printed  in  Halle  lo 

1765,  and  German  passport  issued  to  K.  Land  in  May,  1637.    23151. 
Hall,  Mrs.  Charlotte  (Prescott,  Arizona).    Obsidian  arrow- point  dug  from  a  ruiiL 

232-51. 
Hall,  Wiluam  (Winnepeg,  Manitoba).    Templar  badge  and  card  from  the  KnigliU 

Templar  Conclave  held  at  Washington,  District  of  Columbia,  October,  1889. 

22432. 
Hamill,  G.  D.  (Georgetown,  New  Mexico).    Specimens  of  descloizite  and  Taoadinite 

from  the  '^Commercial  "  mine  (collected  by  Dr.  W.  F.  Hillebrand  of  the  U.  S. 

Geological  Survey).    22543. 
Hancock,  Dr.  Joskpu  L.  (Chicago,  Illinois).    Living  specimen  of  snake  from  Aspio- 

wall.  South  America,  taken  from  a  bunch  of  bananas  around  which  it  was  coiled 

(2333.7) ;  fonrteen  specimens,  representing  fourteen  species  of  birds'  skins  (22921). 
Hancock,  Mrs.  W.  S.  (Washington,  District  of  Columbia).    Cane  presented  to  Geo. 

Winfield  Scott  Hancock  in  1884  by  the  citizens  of  Brooklyn,  New  York ;  sword 

voted  to  the  general  at  the  sanitary  fair  held  at  St.  Louis,  Missouri,  in  1884,  tnd 

one  regnlation  sword  carried  by  him  throughout  the  war  of  1860-'65.     22425. 
Handy,  Rev.  Jamks  A.  (Washington,  District  of  Columbia).    Specimen  of  red  cu- 

rier-pigeou  (23022) ;  specimen  of  Blue-rock  carrier  pigeon  in  flesh  (23336). 
Hakgravr,  C.  a.  (President  of  the  Central  Normal  College,  Danville,  Indians). 

Specimens  of  land  and  fresh -water  shells  from  Hendricks  County.    2266G. 
Harknrss,  Hknry  (U.  S.  National  Museum).    Living  specimen  of  Scorpions  (Cn- 

turus  viitatus).    22967. 
Haklan,  a.  W.  (Croton,  Iowa).    Tufts  of  a  flowering  plant,  and  packa^  of  seed. 

22415. 
Hardy,  Manly  (Brewer,  Maine).    Two  eggs  of  Bnteo  latiUsimui  (23265),  nest  sod 

6  eggs  of  ReguluB  calendula  (23291). 
Harney,  Mrs.  Mary  K.  (District  of  Columbia).    Mexican  saddle  and  harness,  chsp- 

peau,  military  cap,  epaulettes,  revolvers,  and  two  rifles,  personal  relics  of  tbe 

late  Gen.  W.  S.  Harney.    22920. 
Harpkr,   G.  W.  F.  (Lenoir,  North  Carolina).    Specimen  of  curled  Yellow  PopUr 

(Ltriodendron  tuHiT/era)  from  Caldwell  County.    22292. 
Harris,  £.  Allen  (Washington,  District  of  Columbia).    Opossum  from  YixgioiA. 

22939. 
Harris,  Gw ynn  (Washington,  District  of  Columbia).    Specimens  of  flahes  Tiiekiury 

lepturua  and  Selene  vomer  from  Piney  Point,  Maryland  C22329) ;   speeimeo  of 

Whistling  Swan  {Olor  columbianus)  from  Maryland  Pointy  Potomac  River  (23051V 
Harrison,  Hon.  Benjamin  (President,  Executive  Mansion).    Specimen  of  Baeooo 

{Procyon  lotor),    23059. 
Harrison,  E.  M.  (U.  S.  Geological  Survey).    Specimen  of  steatite  from  near  Huo- 

ter*s  Mills,  Virginia  (22564);  specimen  of  talc  (coU^^t^  ^7  E.  L.  Howaid)  (22676X 


LIST   OF   ACCESSIONS.  737 

Hart,  J.  H.  (Botauic  Garden,  Trinidad,  West  Indies).  Two  alcoholic  specimens  of 
Eupempkyx  irinitatia.    22269, 

Harvard  University,  Library  of  (Cambridge,  Massachusetts).  A  bibliography  of 
William  Hogarth,  by  Frank  Weitenkampf. 

Harvey,  Prof.  F.  L     (See  under  Maine  State  College.) 

Harvey,  George  E.  (Washington,  District  of  Columbia).  Living  specimen  of  Spiny 
Soft-shelled  Turtle  (Atpidonectes  $pinifer)  from  Louisiana.    22205. 

Haupt,  Prof.  Paul  (John  Hopkins  University,  Baltimore,  Maryland).  Clay  tablet 
containing  an  Assyrian  poem  composed  by  the  donor  for  the  Eighth  International 
Congress  of  Tri  en talists.     22634. 

Hawkins,  Willis  B.  (Washington,  District  of  Columbia).  Living  specimen  of  alli- 
gator.   22550. 

Hayden,  E»\ia  W.  (Philadelphia,  Pennsylvania).  Crayon  portrait  (framed)  of  the 
late  Dr.  T.  V.  Hayden.     22^32. 

Hayward,  B.  M.  ( Weybridge,  Vermont).  Twelve  specimens,  representing  10  species 
of  birds' skins  from  Monterey,  Mexico  (exchange).    22222. 

Hayward.R.S.  (Core nado,  Kansas).  Specimen  of  White-tailed  Jack-rabbit  (Lepus 
campeatr'vi),  Black-tailed  Jack-rabbit  ( Lepua  oalloHs),  and  Cotton-tail  rabbits  ( Lepua 
sfjlvatioiM),    2308:i. 

Hazen,  Henry  H.  (Washiugton,  District  of  Columbia).  Living  specimen  of  Gray 
Sfiairrel  {Sciurua  oarolinenaia  carolinenaia.)    22622. 

Healy,  Capt.  M.  A.  (U.  S.  Revenue  Marine  steamer  Bear),  (through  the  Alaska  Com- 
mercial Company).     Eighty-nine  photographs  of  Alaska.    23141. 

Heliotypb  Printing  Company  (Boston,  Massachusetts).  Specimens  of  half-tone 
photolithographic  work  executed  iu  the  establishment  of  the  donors.    22512. 

flKMPiiiLL,  Henry  (San  Diego,  California).  Series  of  chitons,  from  the  lower  coast 
of  California  (2302:3) ;  specimens  of  marine  shells  (23034);  specimens  of  tertiary 
fossils  and  marine  shells  from  Lower  California,  fresh-water  shells  from  Oregon, 
and  speciraeu  of  Sea-urchin  (Lovenia  cordifarmia)  (23102). 

Hexdricks.  Ralph  M.  (Washington,  District  of  Columbia).  Living  specimen  of 
Cooper's  Hawk  (i^ccipitfrooopert).    23088. 

Henry,  W.  G.  (U.  S.  Coast  and  Geodetic  Survey  steamer  Blake),  Specimen  of  PaeU" 
doapinx  teirio  from  the  Gulf  of  Mexico.    22834. 

Hknsiiaw,  H.  W.  (U.  S.  Geological  Survey).  Collection  of  fishes  from  the  vicinity  of 
Washington,  District  of  Columbia,  representing  the  following  species :  Percat 
Amiuruay  Notropia,  lUiinichthya,  Hyhopaiay  Notemigonua,  Funduluay  and  Enne4toanthua 
(22301),  stone  paddle  (22470). 

Herubrson,  John  W.  (Colesville,  Maryland).  Specimen  of  Bob-white  (Colinua  v'r- 
ginianua).     23075. 

Herbbrson,  Wiluam  a.  (Colesville,  Maryland).  Specimen  of  Musk-rat  (Fiher 
zibethioua),    23153. 

Hkurich,  Christopher  (Washington,  District  of  Columbia^.  Specimens  of  ground 
malt ;  whole  malt  from  Canada  and  the  United  States ;  patent  malt  from  Ger- 
many ;  imported  hops ;  isinglass,  and  beech-wood  for  clearing  beer.    22704. 

Hewitt,  J.N.  B.  (Bureau  of  Ethnology).  Collection  of  ethnological  objects,  con- 
sisting of  Iroquois  pump  fire-drill,  stick  for  rubbing  out  fire,  packs  for  carrying 
provisions,  skins,  etc.,  from  Grand  River  Reservation,  Canada,  Onandagua  In- 
dians (exchange).    23028. 

Hidden,  W.  E.  (Newark,  New  Jersey).  Specimens  of  Muscovite  crystals  coated 
with  hislngerite ;  dolomite  and  musoovite  crystals  coated  with  hisingerite  and 
dolomite,  and  dolomite,  mnsoovite,  and  rutile  crystals  (collected  by  Mr.  W.  S. 
Yeates,  of  the  U.  S.  National  Museum).    2:U62. 

Hill,  Prof.  R.  T.  (State  University,  Austin^^  Texas).  Fragment  of  meteoric  stone« 
22341. 

H.  Mis,  129,  l)t.  2 iT 
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HiLLEBRANDy  Dr.  W.  F.  (U.  S.  Geological  Survey).  Thirty-eight  specimena  of  raoa- 
diaite  from  Yuuia  Coanty,  Arizona  (22483);  3  Bpecimens  of  descluisile  and 
vanadiuite  from  the  '* Commercial"  mine,  Georgetow^n,  New  Mexico  (22538): 
piece  of  tapa  from  the  Hawaiian  Islands,  and  native  plaited  rope  (^638) ;  7 
specimens  of  chemical  elements,  all  products  of  original  research  by  the  donor 
(23026).  See  also  under  Alexander  McGregor;  G.  D.  Hamill ;  John  C.  White; 
Interior  Department;  Judge  W.  H.  Barnes;  J.  A.  Lacas;  C.  J.  Luff  ^  Compao? ; 
Dr.  J.  E.  Wharton ;  W.  H.  Bentz ;  Ed,  Clark. 

HiNKLBY,  A.  A.  (Dubois,  Illinois).    Specimens  of  Unio  and  Plenrocera.     33109. 

UiSLOP,  Dr.  M.  (District  of  Columbia).  Specimens  of  red  sandstone  from  north  of 
Pngnwash,  Nova  Scotia.    22908. 

Hitchcock,  Romtn  (U.  S.  National  Museum).  Collection  illustrating  Japanese  life 
from  Japan  (purchase)  (21640) ;  specimens  of  marine  shells  from  the  east  coast 
of  Japan;  specimen  of  bat  VespervLgo  abramut;  insects  from  Ozaka,  Japan;  col- 
lection of  sponges,  echini,  barnacles,  and  a  gorgonian  (22392);  collection  of  Aioo 
articles  from  Yezo,  Japan,  and  specimens  of  sulphur  collected  from  the  active 
volcano  Iwo-san  at  Yezo ;  botanical  specimens  from  the  islands  of  Yezo,  Shiko> 
tan,  and  Yeterof  (Iterup)  (22393) ;  biwa,  or  balloon  guitar  from  Ozaka^  Japu 
(purchase)  (22518). 

HoBaooD,  John  H.  (Washington,  District  of  Columbia).  Living  Horned  Owl  {Bmht 
virginianus).    22276. 

Hodge,  E.  B.  (Plymouth,  New  Hampshire).  Two  fresh  specimens  of  Tront  {Stht- 
linu8  aurelU),    22571. 

Hodge,  H.  G.  (York,  Illinois).  Specimens  of  fresh>water  pearls  from  UtUot  from  the 
Wabash  River  (22339) ;  fragments  of  mound  pottery,  Unios,  and  otber  freah- water 
shells,  quartz  geode,  and  samples  of  gravel  (22409) ;  specimen  of  crawfish  from 
the  Wabash  River  (23017). 

Hodges,  F.  W.  (Bureau  of  Ethnology).  Kioking-block,  used  in  Znfii  game  or  ''  Raer 
for  Rain."    23236. 

HODGKIN,  Dr.  J.  B.  (Washington,  District  of  Columbia).  Slungshot,  carried  by  a 
negro  in  Virginia.    23185. 

HOGAN,  J.  J.  (Washington,  District  of  Columbia).  Piece  of  broken  glass  with  oys- 
ters attached  from  Chesapeake  Bay.    22763. 

HoLBROOK,  E.  L.  (New  York  City).    Jewish  lamp.    22335. 

Hoover,  A.  M.  (District  of  Columbia).  Specimen  of  Soolopendro  heroB  from  Fort  SHI 
Indian  Territory.    23007. 

Hopkins,  C.  L.  (Department  of  Agriculture).  Specimens  of  fossil  mollnsks  and  fossil 
Echinus  from  Texas.    22674. 

HoRAN,  Henry  (U.  S.  National  Museum).  Specimen  of  Skagium  UneaUtm,  with  hi- 
bernating nest  (22764) ;  skin  of  Pangolin  (Mams  longteaudala)  (22790). 

HoRNADAY,  William  T.  (Smithsonian  Institution).  Woodchnck  {ArctomyM  flM>s«x) 
from  Rosslyn,  Virginia  (22273) ;  Red  Foz(  Vulpeafulvtu  fulvus)  from  the  District 
of  Columbia  (22317) ;  model  of  a  Dyak  house  at  Sadong,  North  Borneo  (deposit) 
(22676) ;  mountain  sheep,  representing  dififerent  stages  in  life  (22728) ;  three  spec- 
imens of  selenite  from  Corbett,  Wyoming  (22858) ;  plaster  bust  of  Prof.  T.  H. 
Huxley  (exchange),  (23310). 

Hough,  Fred.  C.  (Morgantown,  West  Virginia).  Specimen  of  Robber  Wasp  {SHiMt 
apeciosua),    22281. 

Howard,  Ernest  (U.  S.  Geological  Survey).  Specimens  of  hematite  from  Hemdon, 
Virginia.    22465. 

Howard,  E.  L.  (U.  S.  Geological  Survey).  Specimetas  of  aznrite,  malachite,  snd  beoH 
atite  from  Herndou,  Virginia.    23256.     (See  under  E.  M.  Harrison.) 

Howard,  Hough  (Washington,  District  of  Columbia).  Opossum  from  Vitgiiii*- 
22756. 
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HoWARi>»  L.  O.  (Department  of  Agricaltiire).    Specimen  of  Tosser  silkworm  hatched 

from  coooon  sent  from  India  to  the  U.  S.  National  Mnsenm  by  Mrs.  Scott.    22236. 

Howard,  R.  S.  (Coronada,  Kansas).    Specimens  of  Swifts  or  Kit-foxes  ( Vulp€$  velox). 


HoxiE,  Walter.     (See  nnder  Dr.  Allen  Stnart.) 

HoxTOX,  A.  R.  (Episcopal  High  School,  Alexandria,  Virginia).    Living  specimen  of 

Red-tailed  Hawk.    22642. 
HUDDLBSOX,  N.  (Crainesville,  Tennessee).    Fragments  of  pottery,  stone  implement, 
fossil  shells,  fossil  bone,  flint  chips,  and  mammal  teeth  from  near  Bolivar  (col- 
lected by  Mr.  L.  C.  Johnson).    22184. 
HuGOiNS,  Jndge  (Gillsborongh,  Ohio),  (through  Mr.  D.  L.  James).    Specimen  of 

Cjfriocenu  sp.,  from  the  Niagara  group  of  Highland  County.    23121. 
Hunt,  A.  £.    (See  nnder  Pittsburg  Reduction  Company.) 
Hunt,  Masters  Dick  and  Harry  Drum  (Bethesda,  Maryland).    Two  living  specimens 

of  Sulphur-crested  Cockatoos  {Caoatua  galeriia,)    23106. 
Hunter,  W.  M.  (Accotink,  Virginia).    Spear-head  found  near  Woodlawn,  Fairfax 

County.    22310. 
Huntington,  Prof.  J.  H.  (Silver  City,  Arizona).     Specimen  of  infusorial  earth  from 

Gila  River  (22893) ;  gold-bearing  rock  from  Santa  F6  County  (23035). 
Hurtek,  Julius  (St.  Louis,  Missouri).    Specimens  of  Tropidonotaa  rhomhiferf  Tropi- 
doclonium  lineatnmf  Eutcenia  faireye,  Diemjfoijflu$  miniatua  virideseena,  Bufo  lentigi- 
no8ua  americanua  (23126, 23335). 
Hutchinson,  K.  M.  (Oshkosh,  Wisconsin),  (through  Prof.  J.  F.  James).    Specimen  of 
Pentamerns  ohlongus  Sow.,  from  the  Niagara  formation  of  the  Upper  Silurian,  at 
Clifton  Heights,  Lake  Winnebago  (22482);  specimen  of  silver  oro  from  Lake  Su- 
perior Silver  Mine  (23115). 
Hyyernat,  Prof.  H.  (Catholic  University,  Washington,   District  of  Columbia). 
Eighteen  oriental  seals ;  (23332) ;  Assyrian  and  Babylonian  seal  cylinders,  gems, 
and  Egyptian  scarbsei  (22717). 
INOERSOLL,  A.  M.  (San  Diego,  California).    Nest  and  eggs  of  Ammodramua  heldingi, 

new  to  the  collection.    22768. 
INSBTSU  KiOKU,  The  Finance  Department  (Tokio,  Japan),  (through T.  Tokuno,  chief 
of  the  Insetsu-  Kioku).    Samples  of  Japanese  woodcuts,  printing,  engraving,  and 
engraving  tools  (exchange).    22582.  • 

INTBRIOR  Departmknt  (through  Hon.  John  W.  Noble,  Secretary). 

Ethnological  specimens  and  objects  of  handiwork,  from  the  Snohomish,  Swi- 
nomish,  Lummi,  Muckleshoot,  and  Etakmnr  Indians  on  the  Tulalip  Reserva- 
tion, Washington  (collected  by  Mr.  £.  C.  Chirouse,  United  States  agent  in 
charge  of  the  reservation)  (22496). 
U.  S.  Qbological  Survey  (through  M^j.  J.  W.  Powell,  Director). 
Living  snakes  (collected  by  Mr.  Oeorge  W.  Shntt).    22186. 
Tyx>e  specimen  of  Canoooryphe  retioulataf  Walcott  from  the  Lower  Cambrian, 

New  York.    22446. 
Thirty  specimens  of  minerals  comprising  miloschite,  rhodochrosite,  bournonite, 
barite,  siderite,  adularia,  pyrargyrite,  amethyst,  chabazite,  sodalite,  nagya- 
gite,  alunite.    22487. 
Specimen  of  thinolite,  from  Lake  Lahontan,  Nevada.    2^47. 
Specimens  of  fresh- water  fossils,  from  the  post  pliocene  deposits  from  Bonneville 

and  Lahontan  beds,  and  specimens  of  fossils  from  Nevada.    22564. 
Miscellaneous  collection  of  geological  materials  from  Madison  county,  Mon- 
tana.   22868. 
Twenty-one  transparencies.    22891. 

Copies  of  two  models  of  Mount  Shasta,  California.    23160. 
Collections  of  the  quicksilver  investigations  of  the  Pacific  slope,  made  by  Dr. 
O.F.Becker.    22978. 
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Collected  hy  Prof,  F,  W,  Clarke : 
Seven  specimen  of  graphite  in  caloite,  speoimen  of  pyrtte  crjstal,  specimen 

of  calcfte,  specimen  of  magnetite  from  Port  Henry  and  MineTille,  New  York. 

22344. 
Collected  by  Mr.  George  W.  Cook  : 

Specimen  of  selenite  from  Fort  Washington,  Maryland.    22544. 
Collected  hy  Dr,  William  H.  Dall: 

Specimens  of  fossil  plants  from  Alum  Bluff,  Florida.    22if65. 
Collected  by  Prof.  S.  F.  Emmons : 
Specimen  of  alunite  from  the  Brooklyn  tunnel,  Red  Mountain  district,  San 

Juan,  Colorado.    22364. 
ColUoted  by  Mr.  G.  K.  Gilbert: 
Six  slabs  of  stone  exhibiting  glacial  stris,  the  two  from  Canada  collected  by 

Mr.  Gilbert,  and  the  others  by  President  T.  C.  Chamberlin.    22o2S. 
Collected  by  Dr.  W.  F.  HiUebrand  : 
Specimens  of  vanadinite  and  wulfenite,  from  the  Old  Yuma  Mine,  Arizcmi. 

(22599.) 
Specimen  of  wulfenite  from  the  Red  Cloud  Mine,  Arizona.    (22605.) 
Specimens  of  vanadinite  from  Aqua    Fria    Mine,  Yavapai  Connty,  Arizoni. 

(22826.) 
Sixty-four  specimens  of  vanadinite  from  the  Hamburg  Mine,  Silver  distriet, 

Arizona,  and  43  specimens   of  vanadinite  from  the  Clara  Mine  in  the  aame 

district.     (22827.) 
Specimen  of  lodorite  iVom  the  Old  Man  Mine,  near  Silver  City,  New  Mexico. 

(22848.) 
Two  hundred  and  sixty  specimens  of  malachite,  aznrite,  cuprite,  calcite  crys- 
tals and  stalactite  from  the  Copper  Queen  Mine,  at  Bisbee,  Arizona.   (22897.) 
Collected  by  Mr.  W.  P.  Jenney  : 
Th  irteen  specimens  of  calcite,  smithsonite,  greenockite,  barite,  chalcopyrite, 

and  sphalerite.    23186. 
Through  Mr.  W.  J.  McGee : 

Two  specimens  of  kyanite  from  Delaware  County,  Virginia,  and  one  speci- 
men of  anthophyllite,  and  one  specimen  of  iridescent  limonite  from  Caba. 

22464. 
Collected  by  Mr.  C.  D.  Walcott: 

Specimen  of  wulfenite.  from  £ureka,  Nevada.    (22363). 

Specimens  of  wulfenite  and  cerussite,  from  the  Richmond  Mine,  Nevada.  (2S663). 
Twenty-six  specimens,  representing  7  genera  and  8  species  of  fossils  of  Lower 

Cambrian  and  Ordovician  System. 
Lower  Cambrian:  Annelid  trails,  Kutorgina  pannula  Whitey  ffyoHthee  ameri- 

oantu  Billings,  leoxye  chilhotveana  Walcott  (Type  sp).,  Olenellue  spT,  OltMoida 

elUi  Walcott  (Type  sp.). 
Ordovician  System :'  Conotreta  rueti  Walcott,  (Type  sp.)  (22609). 
Two  hundred  and  eighty-seven  specimens,  representing  ^  genera  and  32  spt- 

cies  of  fossils  of  Lower  Cambrian,  Ordovician,  and  Silurian  (22847). 
Nine  specimens  of  Lingulepis  moraensie  and  two  specimens  of  PUiHolilen  sp.,  from 

the  Trenton  group,  Fountain,  Minnesota;  specimen  of  BeceptacuUtee  om»i 

from  Trenton  group,  Ripon,  Wisconsin  (23138). 
Five  hundred  and  twenty-six  specimens,  representing 56  genera  and  94  specieg, 

as  follows : 
Lower  Cambrian :  Obolella  oraeea  Hall,  Obolella  sp.  f ,  KtUorgina  labradoriea  rar. 

awantoneneie  Walcott,  Orthieina  tranaveraa  Walcott,  Scenella  sp.  f,  ffyoliUiet 


*See  Proceedings  of  the  National  Museum,  vol.  xii,  p.  365, 366. 
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americanua  BWVingHt  Stenothecarugoaa  Hall,  Olenellua  sp  J »  OlenoideselUiVfsAr 
cott)  Olenoidea  marcoui  Whitfield,  Zacanthoides  eatoni  Walcott;  Microdiaous 
connexua  Walcott,  Ptyehoparia  sp.  T,  11  genera  and  12  species. 
Lorraine  formation  of  Ordoyician :  Mad  markings,  Bilobitessp,  f,  Dendrograptua 
nmpIfJB  Walcott,  Montioulipora  mamMxllata  D'Orbigny,  Monticalipora  dUcoidea 
Nicholson,  MonticuUpora  sp.,  nndet.,  Htterocrinus  heterodctotylus  KM,  Glypto- 
cnnua  decadaciylua  Hall,  ComuUtes ineurvua  Shnmard,  Hippothoa inflata  Hall(?) 
SerpuHiea  diaaolutia  Biliiugs,  Annelid  trails,   Ptylodictya  sp.,  Palechara  sp.T 
Lingula  cequalia  Hallf,  Lingula  guodrala  Eiohwald,  Trematia  ierminalia  Conrad, 
Crania  sp.  f,  Pholidopa  auhtruncaia  Hall,  PhoUdopa  trunoata  Hall,  Strophomena 
tenuiairiata   Sowerby,    Strophomena  alternata  Conrad,  Strophomena  altemata 
var.  naauta  Conrad,  LepUxna  aericea  Sowerby,  Streptorhynckua  sp.f,'  Orthia 
teatudinaria  Dalman,  Orthia  erratica  Hall,  Orthia  occidentalia  Hall,  Orthia  emace- 
rata  Hall  (f ),  Orthia  hiforata  Schlotbeim,  Orthia  sp.  undet.,  Zygoapira  modeata 
Say,  Avicula  inaueta  Conrad,  Pterinea  demiaaa  Conrad,  Ambonychia  radiata 
Kallf  Nttcula  leoata  Hall,  CleidophoruaplannulatuaCoaTsA,  Lyrodeama  poatatria- 
turn  Emmons,  Lyrodeama pulchellum  Hall,  Lyrodeama  (?)  sp.  f,  Modiolopaia  ano- 
donioidea  Conrad,  Modiolopaia  f aha  Conrad,  Modiolopaia  modiolaria  CouTtAf  Mo- 
diolopaia oanoellata  Walcott,  Modiolopaia  curta  Hall,  Modiolopaia  pholadiformia 
Hall,  Modiolopaia  iruncata  Hall,  Modiolopaia  naauta  Conrad,  Modiolopaia  sp. 
undet,  OrthonotaparallelaK&W,  Orthodeama  contractum  Hall,  Cyrtoliteawnatua 
Conrad,  Bellerophon  bilohatua  So  (?crby,  Bellerophon  cancellatna  Hall,  Carina- 
ropaia patelliformia Hall,  Baphiatoma  leniicalare Emmons, Raphiatomasp.  nndet., 
Pleurotomaria  tropidophora  Meek,  PleurotomaHa  aubconica  Hall,  Pleurotomaria  sp. 
nndet.,  Murchiaonia milleriHaXl,  Murchiaonia bfilicincta Hall,  Murchiaoniaunxan- 
gilata  var.  ahbreviata  Hall,  Murchiaonia  sp.  undet.,  Conularia  sp.T,  Orthoceraa 
eorralliferum  KaM,  Orthoceraa  sp,  nudet.j  Endoceraa  proteifoifnellsiUf  Plumuliiea 
jameai  Hall,  Beyrichia  sp.  undet.,  Trinucleua  concentricua  Eaton,  Triarthrua 
&eci(:i  Green,  CalymenecallicephalaQTeen,  Aaaphna platycephalua  St6kt6f  Aaaphua 
sp.  undet.,  Aeidaapia,    Unidentified  45  genera  and  76  species.     (22730). 
Specimen  of  sandstone  with  mud  and  ripple  marks,  from  Grand  Caflon  group, 
7,000  feet  below  the  base  of  Cambrian,  Grand  Cafion  of  Colorado,  Arizona 
(22741). 
Office  of  Indian  Affairs  (through  Hon.  T.  J.  Morgan,  Commissioner)  Wooden 
hoe  from  the  Indians  of  the  Chippewa  Reservation. 
Interior  Department  of  Ottawa,  Canada  (Secretary's  Branch),  (through  Lynd- 
'woode  Pereira,  assistant  secretary.)    Map  of  Manitoba   and  the  northwest 
territories,  showing  the  land  districts  in  that  part  of  the  dominion,  and  a  map 
showing  the  dominion  lands  in  the  railway  belt  in  British  Columbia.    227d3. 
Jackson,  Mrs.  A.  C.  (District   of  Columbia).    Collection  of  ethnological  objects 

from  the  Indians  of  Dakota.    22913. 
Jacobs,  C.  P.  (Indianapolis,  Indiana).    Mementos  of  the  funeral  of  President  Lin- 
coln.   22729. 
Jacobs,  F.  O.  (Newark,  Ohio).    Cast  of  stone  with  sculptured  head  of  an  animal, 
taken  from  a  mound  (23047) ;  microscopic  slides  of  Aztec  textile  fabrics  (23110). 
Jaisohn,  Phillip  (  Army  Medical  Museum,  Washington,  District  of  Columbia).    Jap- 
anese twenty  sen  piece  (silver).    22200. 
James,  D.  L.  (through  Prof.  Joseph  L.   James,  of  the  U.  S.  Geological  Survey). 
Two  specimens  of  Scaphiocrinua  macrodactylua  M  and  W,  from  the  Lower  Carbon- 
iferous shales,  Martin  County,  Indiana  (22442);  slabs  with  x>olyzoa,  crinoid,  and 
corals  from  the  same  region  (23120). 
Jamrs,  Prof.  Joseph  F.  (U.  S.  Geological  Survey )#    Fifty  specimens,  representing 
ten  genera,  and  sixteen  species  of  fossils  from  the  Cincinnati  formation  of  the 
Lower  Silurian,  consisting  of  Palmophyllum  divaricana^  Streptelaama  comiculum 
Hall,  MonticuUpora    briarea,  MonticuUpora  delioatula    Nicholson,  MonticuUpora 
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onealU  James,  Montioulipora  mammilaiak,  Protarea  veiMia,  Strophomena  aitermaia 

Conrad,  Orthisjugosa  James,  Orthis  btforata  Schlotheini,  Ambomifehia  radiata  Hmll, 

Ambonyohia  hellistriata  Hall,  Calymene  callioephala  Greeo,  Sasphu9  platyc^kalms 

Stokes.    22602.    (See  under  D.  L.  James,  A.  R.  Crandall,  K.  M.  Hatchinson,  W. 

H.  Adams.) 
Jamks,  Stephen  (Washington,  District  of  Colambia).    Carrying-net,  made  by  the 

Mission  Indians  of  California.    2*2610. 
Jammes,  L.  H.  (Realmont  Tarn,  Southwest  France).    Collection  of  stone  implements 

from  Cambodia.    23024. 
Jenney,  W.  p.  (U.  S.  Geological  Survey).    Three  specimens  of  marbles,  from  Sugar 

Orchard  Creek,  Boone  County,  Arkansas.  231.39.   (See  under  Interior  Department 

U.  S.  Geological  Survey.) 
Johns,  H.  W.    (See  under  H.  W.  Johns  Manufacturing  Company.) 
Johns,  H.  W.  Manufacturing  Company  (New  York  City).    Specimens  of  fiber  of 

asbestus  from  Wyoming  and  Africa  (22358) ;  samples  of  asbestus  and  specimens 

manufactured  frooQi  the  same  material  (22333). 
Johnson,  Charles  Enbw  &  Co.  (Philadelphia,  Pennsylvania).    Specimena  of  the 

materials  used  in  making  ink  for  printing  woodcuts.    22521. 
Johnson,  Lewis,  dc  Co.  (Washington,  District  of  Columbia).    Hungarian  pap» 

money,  ten  notes  of  10  florins  each,  issued  at  Buda-Pesth,  September  1, 1848.  22777. 
Johnson,  Louis  B.    (See  under  R.  D.  Wimsatt.) 
Johnson,  L.  C.    (See  under  N.  Uuddleson.) 
Johnson,  Prof.  O.  B.  (University  of  Washington,  Seattle,  Washington).    Specimens 

of  Terebratelia  transversa  and  other  mollusks,  from  Puget  Sound ;  alcoholic  speci- 
mens of  reptiles  consisting  of  Eutainia  cooperi,  EuUmiia  sp.,  Scelopoms  occldmitaU»^ 

Amblysiamaf  and  Eumccea  akiltonianus  from  Washington  and  Oregon ;  alcoholic 

specimens  of  fishes,  consisting  of  Gobiesox  reticulatuSf  red  salmon,  JVavUUefcyt, 

ZaniolepiSf  Oxylebius  pictus,  BUpsias,  SalvelinuB  vMilmcL  Xiphister  chirua  and  Cotiut 

from  Seattle,  Washington ;  specimens  of  Crustacea,  tunicata^  echinodermata  and 

pennatnla.    23321. 
Jones,  Jambs  T.  (Washington,  District  of  Columbia).    Double^crested  Cormonuit 

(Phalaorocorax  dilophus)  from  Mount  Vernon  flats,  Virginia.    22873. 
JouETT,  James  £.  (Sandy  Spring,  Maryland).    Larva  of  a  heteroeampa  parasitized 

by  an  Ichnenmonia.    22348. 
JoUY,  P.  L.  (U.  S.  National  Museum).    Ten  specimens,  representing  4  species  of  land, 

fresh-water,  and  marine  shells  from  Corea  (22561) ;  specimen  of  garnet  gravel  from 

the  Kimberly  Diamond  Mines,  South  Africa  (23269). 
JOYNES,  R.  C.  (See  under  Life  Saving  Service,  Treasury  Department,  U.  S.) 
JtJENGLiNO,  Fred  (New  York  City).    Original  wood-block  electrotype  and  proof  of 

an  intaglio  engraving  on  wood  **  The  Smoker,''  after  Muhrman,  engraved  by  the 

donor.     22510. 
Kantrowitz,  J.  H.  (New  York).    Three  photographs  of  ancient  Jewish  sebolan. 

23338. 
Kasson,  John  A.  (Washington,  District  of  Columbia).    A  musical  instrument  known 

as  a  '*  Guzlar,"  made  by  the  peasants  in  Montenegro  and  Herzegovina,  and  used 

by  them  to  accompany  songs  about  their  horses  and  fights  against  the  Turks. 

22687. 
Kebler,  Charles  A.  (Carson  City,  Nevada).    Eggs  and  nests  of  Zamelodla  mW* 

anooephala^  Columba  fasdata,   Orosooptea  montanusy  Spizella  hreverif  Zonotriekia 

leucophrysj  Merula  migratoria  propinqua.    22215. 
Keep,   Prof.  J.   (Mills  College  P.  O.,  California).    Specimen  of  Periploma  diteat 

(exchange).    23136. 
Keith,  B.  F.  (Boston,  Massachusetts).   Rigged  model  of  a  ship  made  by  an  invalid 

seaman.    22786. 
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Kemp,  Prof.  J.  F.  (Cornell  Uuiyersity,  Ithaca,  Hew  York).  Three  speciiQeDs  of  erup- 
tive rooks.    22486. 

Kennedy,  I.  M.  (Alberton,  Maryland).  Hpecimen  of  Copperhead  {Agkiairodon  (ontor' 
trix).    231262, 

Kennedy,  J.  (Labec,  Maine).  BaildfiHs  model  of  schooner.  S2649.  (See  nnder  W. 
H.  Abbott.) 

Keppel,  F.,  &  Co.  (New  York  City).  Three  prints  by  H.  Kichens,  pnre  mezzotint, 
etched  preparation  for  mezzotinting,  and  etching  finished  in  mezzotint  (22417); 
picture,  "  Peasant  Boy,"  by  Henry  Guicard  (23279). 

Kessler,  C.  W.  (States vi lie,  North  Carolina).  Two  hundred  and  forty-three  speci- 
mens of  corundum  and  its  alterations.    22265. 

KiDWELL,  Harry  (Washington,  District  of  Columbia).  Black  Magpie  Pigeon  in 
flesh.    22402. 

KiLBOURNE,  Dr.  F.  L.  (United  States  Veterinary  Experiment  Station,  Benning's 
Koad,  Washington,  District  of  Columbia).  Pair  of  living  Angora  Guinea  pigs 
(  Cavia  aperia),    22938. 

Kimberley,  Rear- Admiral  L.  A.    (See  nnder  Navy  Department,  U.  S.) 

KiMMEL  &  VoiGT  (New  York  City).  Four  impressions  from  a  dry  ground  aquatint 
plato,  «ach  printed  differently,  with  several  duplicates.    23278. 

Klinges,  J.  P.  (Philadelphia,  Pennsylvania).  Collection  of  5-oent  postage  stamps 
of  the  Confederate  States.    ^2968. 

Rloss,  Maj.  Karl.    (See  nnder  Government  of  Switzerland.) 

Knapp,  Edward  (Fabins,  New  York).    Silver  Wyandotte  chicken.    22934. 

Knowlton,  F.  H.  (U.  S.  (Geological  Survey).  Two  specimens,  representing  2  species 
of  birds'  skins  from  California  (22594) ;  specimens  of  manganese  ores  from 
Brandon,  Vermont  (23312). 

Knowlton,  W.  S.  (Boston,  Massachusetts).  Specimen  of  gold  in  quartz  from  Grass 
Valley,  California.    22343. 

Knox,  Mrs.  Nettie  M.  (National  Homeopathic  Hospital,  Washington,  District  of  Co- 
lumbia).   Specimen  of  Gray  Squirrel  {Sciurus  oarolinensia  oarolinetuig).    22878. 

Knudsbn,  Valdemar  (Waiawa,  Hawaiian  Islands).  Foity-eight  specimens,  repre- 
senting 20  species  of  birds*  skins  irom  the  Sandwich  Islands  (22237);  2  birds' 
skins,  and  2  specimens  of  BulweHs  Petrel  {Bulweria  bulweri)  the  first  specimens 
obtained  from  the  Pacific  Ocean  (2^2520). 

KoBER,  Dr.  George  M.  (Washington,  District  of  Columbia).  Nez  Perc^  Indian  cos- 
tume from  Idaho ;  specimen  of  Yuma  pottery  from  Arizona ;  pipes  and  basket 
from  Washington,  spoon  and  ivory  box  from  Alaeka,  and  various  specimens  from 
Spokane,  Coeur  d'Alene,  and  other  Indians.    22761. 

Koch,  Johan  Buntzen  (Bozeman,  Montana).  Two  flint  hatchets,  fcom  the  Isla^id 
of  Laaland,  Denmark,  one  from  a  dolmen  of  the  Island  of  Fal8ter,and  a  polished 
ax  from  Sweden  (exchange).    23190. 

Koebele,  a.    (See  under  Department  of  Agriculture.) 

KobhjjBR,  Miss  Hedwig  J.  (Roxbury^  Massachusetts).  Two  psaligraphic  pictures. 
22494.. 

KoeuLER,  S.  R.  (Roxbnry,  Massachusetts).  Dabber  for  prijating  intaglio  plates  and 
a  burnisher  for  taking  hand  proofs  of  wood  engravings  (22513);  37  etchings  and 
wood  engravings;  1  small  composition  roller  for  woodcut  printing  (22514); 
daguerreotype  outfit  (22954). 

KoBNiG,  Godfrey  (Sassin,  Washington).  Nests  and  eggs  of  TurdU  aanalaachkaSf  Geo- 
thlypU  iriokasocoidentalUif  Setophaga  riitun/Za,  Empidonax pu$illu8,  Melospizafasdaia 
montana^  Dendroica  ofstiva,  and  Turdus  fuscescena  aalidoolua  (22:173,  23311). 

KoHN,  Gustavb  (New  Orleans,  Louisiana).  Fourteen  living  specimens  of  Gnaikodon 
cuii«atii«  from  Lake  Ponchartrain  (22915) ;  17  specimens  of  Gnathodon  cuneaUis, 
and  13  specimens  of  Purpura  fluvidanva  from  Barataria  Bay,  Louisiana  (22960). 

KuNZ,  Gborge  F.  (New  York  City).  Three  specimens  of  mineralography,  with 
one  duplicate.    22647. 
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Kurtz,  W.  (New  York  City).  Picture,  ''The  Dispensation  of  Promise  and  tbe 
Law,''  the  first  publication  in  carbon  of  American  make,  and  3  portr^ftits  io  car- 
bon representing  "  Painter  Ortel,"  "  Carl  Hecker,''  and  "  Carl  Kntschor  **  (21547); 
6  half-tone  reproductions,  from  paintings,  drawings,  and  etchings  (23320). 

Lacob,  R.  D.  (Pittston,  Pennsylvania).    Specimen  of  carboniferous  wood.    23049. 

Lacy,  H.  E.  (Tucson,  Arizona).  Specimen  of  calcite  from  the  Bonanza  groap  of 
mines,  Qnijotoa  district.    22600. 

Lapijwmmr,  Rev.  Abb^  J.  C.  K.  (Laval  University,  Quebec,  Canada).  Slab  contain- 
ing Triarthnu  hecki  Green,  Lepioholus  inngnia  Hall,  Climaoo^aptttt  sp.,  from  the 
Utica  formation  of  Upper  Silurian,  Beaufort,  Quebec  Province,  Canada.    22444. 

Lake,  B.  B.  (Bryson  City,  North  Carolina).  Specimens  of  zoisite,  ratile,  and  limon- 
ite  pseudomorph  after  pyrite  from  Swain  County.    23264. 

Lamborn,  Dr.  Robert  H.  (New  York  City).  Specimens  of  quartz  with  inclouoo, 
and  banded  quartz  from  near  Fairfax  Court  House,  Virginia;  specimen  of  wiiliam- 
Kite,  from  Wood's  Chrome  Mine,  Lancaster  County,  Pennsylvania;  specimen 
of  obsidian  from  the  Yellowstone  National  Park,  Wyoming ;  specimea  of  green 
quartz,  containing  gold  from  Arizona ;  specimens  of  araazonstone  and  sandstone 
from  Media,  Pennsylvania,  and  specimen  of  mussel-pearl  from  Absecon,  New 
Jersey,  all  cut  and  polished  (23224);  specimens  of  turquoise,  cut  and  oncnK 
from  Los  Serillos,  New  Mexico  (22871). 

Lanodalk,  John  W.  (Takoma,  District  of  Columbia).  Specimen  of  ampbibole  with 
calcite  from  Qeorgetown,  District  of  Columbia.    23014. 

Lanyon,  Samuel  (Bradford,  England).  Specimen  of  tin  ore  from  Dolcoath  Mine. 
22407. 

Larteguk,  Dr.  0.  B.  (Blackville,  South  Carolina).  Specimens  of  tertiary  fo»il 
shells  found  on  the  banks  of  Turkey  Creek,  near  Charleston.    22805. 

Laspbyres,  Prof.  H.  (Bonn,  Qermany).  Specimen  of  polydymite  from  near  Siegen. 
Rhineland.    22342. 

Landvoigt,  Kdward  (Washington,  District  of  Columbia).  Red-tailed  Hawk  (Bttteo 
borealis)  from  Montgomery  County,  Maryland.    2275:). 

Laughlin,  Miss  Jennie  O.  (Washington,  District  of  Columbia).  Living  specimen 
of  alligator  from  New  Orleans.    22963. 

League  Oliver  S.  (Annapolis,  Maryland).  Antique  cross-bow  taken  from  under 
the  floor  of  an  old  house.    22221. 

La  Baron,  L.  F.  (San  Juan  del  Norte,  Nicaragua).  Alcoholic  specimens  of  reptile^ 
insects  and  mammals.    22720. 

Le  Breton,  Albert  (Washington,  District  of  Columbia).  Series  of  daguerreotypes 
of  the  harbor  of  San  Francisco  in  1852-^53  (deposit).    22955. 

LRcnTENBERG,  George  H.  (Luzeruc,  Iowa).  .  Fragments  of  pottery  and  bone  found 
in  Indian  mounds.    23287. 

Lke,  George  (Washington,  District  of  Columbia).  Two  silver  seabright  Bantam 
chickens  and  fowl  (22504,  2263) ;  specimen  of  booted  Fantail  pigeon  (22504). 

Lke,  Prof.  Leslie  A.  and  Thomas  (U.  S.  Fish  Commission).  Collection  of  spears, 
spear-poiuts,  baskets,  and  other  ethnological  objects  obtained  from  the  Fnegiao 
Islands.    22760. 

Lrk,  Dr.  M.  F.  (Columbus,  Ohio).    Brahma  hen  for  skeleton.     22977. 

Le  Due,  J.  (Englewood,  Illinois).  Binding-post  used  in  binding  wheat  and  oats 
from  Dorchester  Couuty,  Maryland.    23260. 

Leggat  Brothers  (New  York  City).  Reproduction  (chromo-lithogiaph)  of  the 
Tabernacle  of  the  Desert  (purchase).    22480. 

Leon,  Dr.  Nicolas  (See  under  Museo  Michoacano). 

Lewis,  George  A.  ( Wickford,  Rhode  Island).  Two  specimens  of  Trigger-fish  ( HaliMta 
capmcM«)(22255);  Cntlass-fish  ( Trickiurui  lepturus)  from  Naragansett  Bay  (22%3K 

Lewis,  Harry  (Washington,  District  of  Columbia).  Specimen  of  Gray  Squirrel 
{Sciurus  carolincMU  carolinenaU).    22316. 
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Lewi8,  W.  F.  (WoshingtoD,  District  of  Colambia).  Specimen  of  American  Coot 
{Fulica  americana)  from  the  Eastern  Branch.    22982. 

LiciiTZ,  M.  W.  (West  Washington,  District  of  Columbia).  Two  living  specimens  of 
alligators.    22621. 

Lindsay,  H.  A.  (Asheville,  North  Carolina).  Specimen  of  cut  oligoclase  from 
Mitchell  County,  and  specimen  of  cut  amethyst  from  Macon  County  (purchase). 
22378. 

Lindsay  &  Eakly  (Carbondale,  Pennsylvania).  Original  boiler  of  the  locomotive 
Stottrhndge  Lion,    23316. 

LiNNRLL,  Martin  L.  (U.  S.  National  Museum).  Collection  of  North  American  Coleop- 
tera,  containing  twenty-five  hundred  epecies,  and  numbering  about  ten  thousand 
specimens  (purchase).    22705. 

Litel,  James  E.  (Albany,  Wisconsin).    Specimens  of  pearl-bearing  mnssels.   22451. 

LiTUoORAPHic  Company,  The  H.  Benckb  (New  York  City).  Ten  specimens  of 
photolithographic  work  executed  in  the  establishment  of  the  donors.    22511. 

LoCKETT,  S.  H.  (Jersey  City,  New  Jersey).  Skeleton  of  Martin  (Progne  chalybea{f)) 
from  Carthageua,  Republic  of  Colombia,  South  America.    22935. 

LoFLER,  John  (Baltimore,  Maryland).    Specimen  of  Pouter-pigeon.    22387. 

Logan,  Mrs.  John  A.  (Washington,  District  of  Columbia).  Specimen  of  living 
Golden  eagle,  sent  in  1885,  from  Tennessee,  as  a  (rift  to  General  Logan,  and  named 
by  George  Bancroft  Old  Hickory  (deposit).    22G43. 

LooMis,  Rev.  H  (Yokohama,  Japan).  Specimen  of  bhells  and  cchiuoderms.  22945. 
Shells  returned. 

LooMis,  Lbverett  M.  (Chester,  South  Carolina).  Seven  specimens,  representing  4 
species  of  birds'  skins  (22593) ;  7  specimens  of  Prairie  Horned-lark  {Otocoris  alpes- 
iris  prativola)  in  flesh  (22026);  12  specimens,  representing  7  species  of  birds,  in 
flesh  (22666,22733);  specimen  of  Bronzed  Grackle  (Quisoalus  quiscuJa  aneus) 
(22677) ;  3specimens,  representing  3  species  of  birds.  Id  flesh  from  Chester  County. 
(22718). 

Lord,  Abraham  (Ellsworth,  Maine).  Builder's  model  of  hermaphrodite  brig  Fredania, 
22057.     ( See  under  W.  H.  Abbott. ) 

LovKTT,  Edward  (Croyden,  England).  Three  photographs  illustrating  the  gun-flint 
manufacture  at  Brandon,  England  (  exchange)  (22297) ;  29  ethnological  speci- 
mens from  England,  British  India,  and  South  Africa ;  7  specimens  of  stone 
implements,  from  England,  Belgium,  Ireland,  and  Wales,  and  3  photographs 
showing  the  quartering,  flaking,  and  knapping  of  the  flint,  exchange,  (22542); 
a  porteHs  knot,  carrying  yoke  and  human-harness  (exchange)  (22.569) ;  ethno- 
graphical and  archsBological  specimens  from  England,  India,  and  Africa ;  pale- 
olithic Implements  from  Suffolk,  Bedford,  Dorset,  and  Kent,  comprising  frag- 
ments of  Roman  pottery  (Samian  ware),  and  irou  implements,  found  in  making 
excavations  in  the  city  of  London  ;  clay  pipes,  iron  knives,  keys,  and  a  shoe- 
buckle  belonging  to  the  16th  century  (also  represented  in  the  17th  and  18th  cen- 
turies); a  flint  implement  from  Spiennes,  Belgium  (23040);  7  unfinished  paleo- 
lithic implements ;  5  old  London  relics  ;  16  fragments  of  Roman  pottery  ;  ethno- 
logical specimens  from  India,  and  obsolete  specimens  illustrating  English  lighting 
and  cooking  (23170). 
Lucas,  Dr.  H.  S.  (CuUasaja,  North  Carolina).     Specimens  of  chrysolite,  ripidolite, 

vermicnlite,  actinolite  altering  to  a  vermiculite,  and  asbestus.  22886. 
Lucas,  J.  A.  (Silver  City,  New  Mexico).  Two  hundred  and  seventeen  specimens  of 
copper  pseudomorph  afcer  azurite,  from  the  Copper  Glance  and  Potosi  copper 
mines,  Grant  County  (collected  by  Dr.  W.  F.  Hillebrand,  of  the  U.  S.  Geologi- 
cal Survey).  22536. 
LuFP,  C.  J.,  &  Co.  (Georgetown,  New  Mexico).  Specimen  of  descloizite  and  calcite 
from  the  Commercial  Mine  (collected  by  Dr.  W.  F.  Hillebrand  of  the  U.  S.  Geo- 
logical Survey).    22537. 
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LUSCOMBB,  C.  R.  (U.  S.  National  Madeiim).  Model  of  English  Dandg  Bor»e,  1818,  firm 
plans  prepared  by  the  U.  S.  Patent  Office  for  the  New  Orleans  exposition  (pur- 
ofaase).    23060. 

LtTTHE,  F.  H.  (McGregor,  Iowa).  Two  specimens  representing  2  genera  and  2  speeiei 
of  Acenmlaria  davidtoni^  and  1  specimen  with  Calgmene  (sp.)  from  the  Ordoviciu 
group  of  Wisconsin.    23119. 

Lyon,  Prof.  D.  G.  (Harvard  University,  Cambridge,  Massachnsetts).  Ten  Assyriao 
and  Babylonian  seal-cylinders  (lent  for  copying).    22:152. 

McAllister,  W.    (See  under  Pennsylvania  Railroad  Company. ) 

McRrier,  T.  M.  (Mnrfreesborougb,  Arkansas).  ^$pecLmen  of  peridotite  from  Pike 
Connty.    23116. 

McCandlish,  H.  S.  (U.  S.  Pension  Office,  Washington,  District  of  Columbia).  Speci- 
men of  Ecphera  quadricoiiata  Conrad  from  Belltield  near  Yorktown,  Virginia. 
23053. 

McCoNNBLL,  Dr.  J.  C.  (Army  Medical  Museum,  Washington,  District  of  Columbia). 
Pen  and  ink  drawing  of  shell.    23324. 

McCouN,  Miss  H.  J.  (Oyster  Bay,  Long  Island).    Jersey  blue  chicken  and  egg.    2310i 

McCoy,  Joun  F.  (Washington,  District  of  Columbia).  Three  living  American  Chame- 
leons (Anolia  principalU)  from  New  Orleans,  Louisiana.    22987. 

McCuLLARS,  D.  C.  (Motes,  Alabama).  Specimen-  of  living  Golden  Eagle  ( J^« 
ohryBaeto8)230S2. 

McCuLLY,  William  W .  ( Athend,  Alabama),  (through  Mr.  J.  W.  Westfall).  Speeimen 
of  flexible  sandstone.    22775. 

McDaniel,  W.  L.  (Mineola,  Texas).  Five  specimens  of  Helix  {Polyggra  l^orima 
Old.).    22867. 

McDonald,  Col.  Marshall  (U.  S.  Commissioner  of  Fisheries).  Collection  of  books. 
consisting  of  Mahou's  Permanent  Works,  Text  and  Plates,  printed  in  Richmond, 
Virginia,  by  West  and  Johnston.  Instructions  for  heavy  artillery  printed  in 
Richmond,  1862;  Light  Infantry  Tactics,  New  Orleans,  1861.  Ordnaooe  letuni 
of  Colonel  McDonald  for  the  first  quarter,  1803,  and  abstracts  of  iasuea  of  ofd- 
nance  (at  post  of  Vicksburg)  for  fourth  quarter,  1862.  22181.  (See  under  Fiak 
Commission,  United  States.) 

MacFarlane,  R.  (Cumberland  House,  Hudson's  Bay  Company).  Marmot^skis 
blanket  made  by  the  Indians  &t  Fort  St.  James,  Stewart's  Lake«  New  Caledonia 
district;  pair  of  bears'  feet  moccasins;  6  mammal  skins  used  for  trimming: 
3  young  beavers  and  3  white  weasels,  birds'  skins,  birds'  eggs,  nesta,  and  4 
species  of  Coleoptera.    22503. 

McGee,  W.  J.    (See  under  Interior  Department.    U.  S.  Qeological  Survey.) 

McGiLLYCUDDY,  Dr.  v.  T.  (Rapid  City,  South  Dakota).  Four  living  Buffaloes  {Bimn 
americanus)  (deposit)  22431. 

McGregor,  Alexander  (Georgetown,  New  Mexico).  Specimens  of  descloiaite«  vanx- 
danite,  and  descloizite  pseudomorph  from  the  ''Commercial"  mine  (collected  by 
Dr.  W.  F.  Hillebrand,  of  the  U.  8.  Geological  Survey).    22535. 

McIlwraitu,  T.  (Hamilton,  Ontario,  Canada).  Four  specimens,  representing  4  spe- 
cies of  birds  from  British  Columbia  (exchange).    22210. 

McKrr,  George  W.  (Major,  U.  S.  Army,  Allegheny  Arsenal,  Pittabarg,  Pennsyl- 
vania).    Specimen  of  living  Chachalaoa  Pheasant  from  Mexico.    225{^. 

McKnight,  Sarah.    Living  specimen  of  Screech  Owl  from  Virginia.    22751. 

McLain,  Capt.  George  M.  (Rockport,  Massachusetts).  Rigged  model  of  the  cutter- 
yacht  John  Bull    22795. 

McLain,  Hon.  T.  J.,  jr.  (Nassau,  West  Indies),  (through  Department  of  Stat«>). 
Four  specimens  of  sisal.    23182. 

McLaughlin,  R.  B.  (Statesville,  North  Carolina).  Eggs  and  nests  of  Virto  tolUariu." 
albicola  (new  to  the  collection).    22691. 


i 


LIST   OF  ACCESSIONS.  747 

McMasters,  T.  G.  (Pittsburg,  Pennsylvania),  (through  Mr.  S.  F.  Peckham).    Col- 
lection of  specimens  of  crude  petroleum.    22208. 
McRas,  Donald  (Wilmington,  North  Carolina).    Specimen  of  plant  (name  uu* 
known\    (sent  to  the  United  States  Botanic  Garden  to  complete  its  growth.) 
22584. 
Mabbett,  Gideon  (Rodney,  Mississippi),  (through  Dr.  A.  K.  Fisher,  Department  ot 
Agriculture).    Specimen  of  snake  Farancia  abaoura  (22314) ;   nest,  eggs,  and 
parent  bird  of  Helmitherua  vermivoriu  (23304). 
MacOwan,  P.    (See  under  Botanic  Garden,  Cape  Town. ) 
Macdonough,  James.    (See  under  American  Bank  Note  Company.) 
Magbe,  Robert  £.  (Washington,  District  of  Columbia).    Specimen  of  Old-squaW 

(Clangula  hyemalis)  in  flesh.    22574. 
Mahone,  Gen.  William  (Petersburgh,  Virginia).    Two  living  specimens  of    Gray 

Fox  (  Urooyon  virginianus),    22204. 
Maine  State  College  (Orono,  Maine),  (through  Prof.  F.  L.  Harvey).    Specimen  of 

limonite  from  Katahdin  Iron  Works  (exchange).    22472. 
Manning,  R.  P.  (Youngs town,  Ohio).     Five  rude  ^eaf-shaped  implements,  and  seven 
fragments  of  flint  implements,  from  Ohio,  New  York,  Pennsylvania,  and  Illinois 
(exchange).    22324. 
Marron,  Thomas  (United  States  National  Museum).    Autograph  letter  of  Amos 
Kendall,  dated  October  25,  1838,  while  Postmaster-Gtoneral  during  General  Jack** 
son's  administration.    22825. 
Marshall,  George  (U.  S.  National  Museum).    Three  Passenger  "Pigeons  {EoiopisteB 
miffraiorius)  in  flesh  (22461);  specimens  of  birds'  skins  (22635);  specimens  of 
Purple  Grackle  (QuUcalui  quiscula).  Mallard  duck  {Anaa  hoachaa)  in  flesh  (22922, 
22983);  specimen  of  Muskrat  {Fiber  zibetkUma)  Rat  (Mua  decumanua)  with  mal" 
formed  incisors,  in  flesh  (22996) ;  specimen  of  Hooded  Merganser  {Lophodytea 
eueuUatua)  in  flesh  (23019). 
Martin,  John  L.  (Washington,  District  of  Columbia).    Specimen  of  Alligator  {AUi" 

gator  miaaiaaippienaia)  from  Florida.    22936. 
Martin,  R.  H.  (Washington,  District  of  Columbia).    Specimens  of  cocoons  of  the 

cecropia  and  promeihea  silk  worms.    2323 1 . 
Mason  Sl  Hamlin  (New  York  City).    Model  piano  stringer,  designed  to  exhibit  two 
methods  of  adjusting  or  tuning  wires,  one  a  method  patented  by  the  donors  July, 
1883,  the  other  an  old  method.    22435. 
Mason,  Prof.  O.  T.  (U.  S.  National  Museum).    Specimens  of  ores,  from  the  vicinity  of 
Otis  Creek,  Upper  Brazos  River,  Texas  (22532) ;  flint- lock  muskot,  U.  S.,  Spring' 
field.    (22890). 
Mason,  W.  A.,  &  Son  (Cambridgeport,  Massachusetts).    Pioce  of  plank  from  the 
wreck  of  the  Sparrawhawk,  and  three  plates  of  the  same,  together  with  a  pam- 
phlet giving  an  account  of  the  wreck.    22761. 
Ma80n,W.C.  (Washington.  District  of  Columbia).    Three  Chiuese  one-cash  pieces* 

22311. 
Matthews,  E.  O.  (St.  Louis,  Missouri).    Alcoholic  specimen  of  Rattlesnake  ( Crotalus 
horridua)  from  Indian  Territory,  and  femora  of  an  Indian  from  a  mound  in  Mad- 
ison County,  Illinois.    22991. 
Mayforth,  Max  (Washington,  District  of  Columbia).    Fifty-nine  etchings,  engrav- 
ings, and  lithographs.    22614. 
Maynaro,  C.  J.  (Newtonville,  Massachusetts).      Four    specimens  of  Cory's  Booby 
{Sttlaooryif  Mayn)  (purchase)  (22251) ;  species  of  Strophia,  from  the  Antilles  and 
Bahamas,  types  of  the  new  species  described  by  the  donor  (22530,  22744). 
Maykard,  Q.  C.  (Washington,  District  of  Columbia).    Piece  of  the  deep-sea  portion 

of  the  first  Atlantic  telegraph  cable.    23284. 
Medina,  Jos£  F.   (See  under  Government  of  Nicaragua.) 

Mbbkkr,  a.  B.  (District  of  Columbia).     Specimens  of  hematite,  chalcopyrite,  and 
bornite  from  Virginia.    22948. 
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MxBKER,  S.  F.   (See  under  New  Jersey  Historical  Society.) 

Msios.  Qen.  M.  C.  (U.  S.  Army)  (Washington,  District  of  Colambia).  Whistle  alleged 
to  hare  been  foand  in  an  Indian  mound  near  Oolumbus,  Georgia  (2^336);  e<'D- 
cretion  composed  mainly  of  limonite  mixed  with  sand  (2^43). 

Mbndenhall,  Dr.  T.  C.  (See  under  Treasury  Department,  U.  8.  Coast  and  Geode:!^ 
Survey.) 

Mengk,  J.  F.  (MyerSt  Florida).  Kggs  of  Speoijfto  eunicmlaria  fiorldana  (purchase  : 
nest  of  Ro$irhamu8  aooiahilis.    23:)00. 

Mercer,  R.  W.  (Cincinnati,  Ohio).  Specimens  of  stone  implements  from  Lav- 
ronco  Connty  (exchange).    230.55. 

Mbrriam,  Dr.  C.  Hart  (Department  of  Agricnltnre).  Twenty  specimeoa  of  Ex&gs^a 
arieiina  Roem.  from  the  Cretaceoae  formation  at  Del  Rio,  Texas.  22931.  (S^ 
under  Department  of  Agriculture. ) 

Merrill,  Oeorqb  P.  (U.  S.  National  Museum).  Skin  of  Field-monse  {He&perosi*- 
leuoopu$)f  and  skin  of  Richardson's  Ground  Squirrel  {Spermophiluis  ridtard^j^i 
(22357);  4  species  of  fresh- water  Gasteropods  from  Madison  County,  MonUtii, 
(2*<240O) ;  miscellaneous  collection  of  geological  materials  (purchase)  (2d^K  :! 
specimens  of  alligator-lizard,  from  the  Yellowstone  National  Park  {2289o) ;  seri^*- 
of  rocks,  showing  inclosures  of  gneiss,  liniestoae,  etc.,  in  eruptive  granite  froiii 
quarries  at  Sykesville,  Maryland  (23216).     (Also  under  U.  S.  National  Mosenn. 

Merrill,  Jambs  C.  (Awtistant  Surgeon,  U.  S.  Army,  Fort  Reno,  Indian  Territon 
Collection  of  birds'  eggs,  Tympanuchus  pallidioinctu$t  Spiza  amerieanaj  Qmiataiv 
quiecula  ameus,  Cardinalis  cardinalis,  Molothrus  ater^  and  Vireo  bellH;  oollectu<!i 
of  hirds'  skins,  comprising  Tympanuchus  pallidicinctMj  Colinua  vhrginiamuM  tex&ua' 
and  Ammodramua  eavannarum  paaaerinus.    23290. 

Merrill,  L.  B.  (Paris,  Maine).  Specimens  of  minerals  from  Maine  (exchaogei 
22920. 

Merrimon,  W.  B.    (See  under  R.  A.  Burch.) 

Merritt,  W.  a.  (Washington,  District  of  Columbia).  Specimen  of  Fish-crow  {Car- 
vus  osaifragus)  from  the  Eastern  Branch  of  the  Potomac  River.    22766. 

Metz,  Dr.  C.  F.    (See  under  Peabody  Museum.) 

MiciiKL,^£.  (Londou,  England),  (through  Mr.  C.  A.  Baratonni).  Photograph  of  Ca^- 
not's  steam  road  carriage,  1784,  now  in  Conservatoire  des  Arts  et  Metiers,  Pahs. 
22228. 

Miles,  H.  W.  (Washington,  District  of  Columbia).  Specimen  of  Bob- white  (C«/iiu 
virginianus).    22799. 

Miller,  Mrs.  N.  V.  D.  (Washington,  District  of  Columbia).  Reprint  of  the  wall- 
paper edition  of  the  Vicksburg  Daily  Citizen,  set  up  for  print  July  2,  IdtiS,  before 
the  surrender  to  General  Grant,  and  issued  by  his  order  July  4,  1963 ;  reprint  ^f 
the  Ulster  County  Gazette,  published  at  Kingston  by  Samuel  Frear  A  Sons,  Sac- 
urday,  January  4,  1800.    22971. 

Miller,  Prof.  L.  W.    (See  under  Penn's  Museum  and  School  of  Indnstrial  Art.) 

Miller,  William  (New  York  City).  Ink  ball  and  folder,  used  for  taking  hand- 
proofs  of  wood  cuts.    22509. 

MiLLiGAN,  J.  D.  (Boston,  Massachusetts).  Two  specimens  of  Cypraea  arabiea  LIsl 
from  the  Samoan  Islands.    22560. 

Mills,  Robert  A.  (Chuluota,  Florida).  Specimens  of  prehistoric  pottery  and  hunuB 
bones  from  shell  mounds  on  St.  John  River,  and  a  modem  ax,  plowed  np  o 
Indian  Field  Mound,  on  the  Brevard  Connty  side  of  the  river.    23196. 

Mills,  Theodore  A.  (Washington,  District  of  Columbia).  Commission  of  CUri 
Mills  as  first  lieutenant  of  cavalry,  militia  of  the  District  of  Colambia,  d^tc^- 
July  20,  1853,  signed  by  Franklin  Pierce,  President  of  the  United  States,  2sA 
Jetlerson  Davis,  Secretary  of  War.    23331. 

Miner,  S.  O.  (Brattleboro,  Vermont).    Silver-spangled  hen  and  eggs.    23S74. 

Molan,  James  (8t.  Augustine,  Florida).    Specimen  of  alligator.    22797. 
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MoLNAR,  LiOUi6  (Molna  Szecsod,  Epyh^zos H0II68,  Hungary).     Eip^hty-six  Hpecimens, 
re  present  iog  68  species  of  birds*  skins;  G  mammal  skins  Cricetua  frumentoriust 
M*foxu»  glt8,  Spermophilna  citellus,  Sciurua  vulgaris,  and  Ermaciua  tiuropceua  (ex- 
change).   2*2230. 
Monroe,  J.  A.  (Lumber  Bridge,  North  Carolina).    Specimen  of  Eureka  game  chicken. 

23313. 
Monroe,  J.  P.  (Ringgold,  Tennessee).    Chain  of  copper  or  brass  found  in  a  mound  in 

Montgomery  County.    22679. 
MooNET,  James  (Cherokee,  North  Carolina).     Mortar  and  pestle;  alcoholic  speci- 
mens of  reptiles,  insects,  and  a  large  stump  of  a  tree  with  bowlders  embedded. 
22419.     (See  under  Bureau  of  Ethnology,  U.  S.) 
Moore,  Baldwin  (District  of  Columbia).    Specimen  of  opal  and  graphite,  and  apa- 
tite and  menacoanitefrom  Nelson  County.  Virginia.    23144. 
MooKE,  Harrt  (Washington,  District  of  Columbia).    Two  living  specimens  of  Alli- 
gator (  A  lligator  miaaisaippiensia),    22617. 
Moorbhkad,  W.   K.  (U.  S.   National  Museum).    Two  arrow-points  from  Licking 
County,  Ohio  (22689);  stone  implements  from  near  Fort  Ancient  (22695) ;  twenty 
rude    flint  implements,  nine  spear-heads  and  one  hammer-stone  from  Greene 
County  (23086). 
MoRCOM,  G.  F.  (Chicago,  Illinois).     (See  under  Shnfeldt,  Dr.  R.  W.) 
Morgan,  Hon.  T.  J.  (Commissioner  of  Indian  AffiUrs,  Department  of  the  Interior.) 
(See  under  Interior  Department.)    Wooden  hoe  from  the  Indians  of  Chippewa 
Reservation,  Wisconsin.    23171. 
Morgan,  H.  de  (New  York  City).    Collection  of  bones,  from  Armenian  graves  at  or 
near  Allah-Verdi,  collected  by  the  donor  (22244) ;  specimens  of  prehistoric  an- 
tiquities, also  collected  from  Armenia  (22264). 
Morrison,  Prof.  Jambs  H.  (Lexington,  Virginia).    Specimens  of  shells  comprising 
different  species  of  Helix  hartenaia  L,  and  Helix  memoralia  (22253, 22261) ;  collec- 
tion of  Ordovician  (Trenton)  fossils,  comprising  Strophodonta  sp.  t  Bellerophon 
Hlohatua  Sowerby,  Baphiatoma   aubtiliatriata  Hall,  Marchiaonia  milleri  Hall  (f), 
Orthoceras  junoeum  Hall,  Orthoceraa  sp.  f,  and  Envrinurua  sp.  f,  representing  6 
genera  and?  species  (222^:15);  32  specimens,  representing  7  species  and  varieties 
of  fresh-water  mussels  from  North  River  (22448) ;  samples  of  iron  ore  from  Vir- 
ginia and  West  Tennessee  (22639);   14  specimens,  representing  5  species,  of 
fresh- water  mussels  (27814). 
Morrow,  H.  W.  (Wilmington,  Delaware).    Specimen  of  White-footed  Field-mouse 

{fferperomga  lenoopu9)  in  Aeaih,    22709. 
Morton,  Dr.  Henry,  (President  Stevens  Institute  of  Technology,  Hoboken,  New 
Jersey).     Original  dividing  engine  of  J.  Ramsden,  and  slide- rest  with   which 
the  screws  and  gear-cutters  were  made.     (23056).    (See  under  Stevens  Insti- 
tute of  Technology.) 
Mullin,  John  H.    (See  under  Fort  Payne  Coal  and  Iron  Company.) 
MuMLr  &,  Thomas  (Baldwin,  Long  Island).    Pair  of  imperial  Pekin  Ducks,  duck- 
ling and  egg.     28033. 
MusEO  MiCHOACANO  (Morelia,  Mexico),  (through  Dr.  Nicolas  Leon).  Bark  and  fruit 

of  Caacara  amarga,    23008. 
Museum  of  Comparative  Zoology  (Cambridge,  Massachusetts).    Alcoholic  si)eci- 
roens  of  South  American  Silnroids  (22526) ;  11  specimens,  representing  2  species, 
of  cray- fishes  Camharua  aloanii  Bundy  from  southern  Indiana  (22853). 
Museum  of  Natural  History  (Qenoa,  Italy),  (through  Marquis  Giacoma  Doria, 
director).    Skin  and  skull  of  Xopftiom^^  inhauaiiy  100  bats  in  alcohol,  2  shrews, 
and  1  Meadow-mouse  (exchange).    2:)079. 
Museum  op  Natural  History  (Paris,  France).    Samples  of  hair  representing  vari- 
ous races,  as  follows:  Fuegians,  South  America;  Grand  Canary;  Somalis;  Bor- 
neo;  Sumatra;   Galla  and  Soketo  negro;   Tonga  tabu;   £ast«r  Island;    New 
Zealand;   Caroline  Islands;   New  Hebrides,   and  New   Caledonia  (exchange), 
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Museum  op  Natural  History  (Paris,  France)— 

(22283);   2  meteorites  from  different  localities  (exchange),  (22413);   meteonc 

dtone  from  Aamale,  Algeria  (exchange),  (22943). 
Museum,  tub  Demerara  (British  Gaiana),  (through  Mr.  J.  J.«Qaelch).     Foor  »kia 

of  adult  Hoatzins  {OpUthocomw  oristatHs),  and  7  alcoholic  specimeos  of  chi^eas 

and  skeletons  of  the  same  species  (exchange).    22356. 
Myer,  W.  £.  (Carthage,  Tennessee).    Two  hundred  and  seven  specimens  of  homiii 

and  animal  bones,  flint  chips,  shell  beads,  and  fragments  of  cave  earth.    2S771. 
Natural  History  Museum    (Oxford.  England),  (throngh  Mr.  Henry  Balfbory. 

Model  of  a  Hindoo  fire-drill,  used  to  make  sacred  fire  in  temples  (excbaagel 

23212. 
National  Museum,  U.  S. 

Collected  by  Mr.  George  P.  Merrill,  of  the  National  Mnseiim,  and  Dr.  A.  C.  Peak, 
of  the  U.  8.  Geological  Survey.    A  miscellaneons  collection  of  geoiogieal  oi- 
terials  from  Madison  County,  Montana.    22868. 
Model  of  an  ancient  fire-engine,  made  from  a  drawing  taken  from  a  book  9l 
*' Surveying,**  by  Cyprian  Lusar.    This  model  was  made  by  Mr.  C.R.Ls*- 
combe,  preparator.    23005. 
Specimens  of  zircon,  sphene,  xanthitau,  pseudomorph  after  spbene,  epidoie. 
allauite,  and  vermiculite  from  the  Jones  Zircon  Mine,  Green  River,  Heodo- 
son  County,  North  Carolina  (collected  by  William  8.  Teates).    22347. 
Navy  Department,  U.  S.  (through  Commodore  J.  G.  Walker,  Chief  of  the  BnreMof 

Navigation) .    Specimens  of  ocean-bottom,  taken  in  the  North  Atlantic  Oerai 

during  the  passage  of  the  United  States  steamer  Dofpkin,  under  the  oommaDi 

of  Commander  George  F.  F.  Wilde,  from  the  Straits  of  Gibraltar  to  New  York 

(22469) ;  ethnological  objects  from  Samoa,  presented  by  Malietoa  Maiaa&  xbA 

other  chiefs  of  high  rank,  to  the  United  States  Government,  throogh  Rear- 

Admiral  Kimberly,  in  token  of  their  appreciation  of  the  interest  shown  byUw 

Government  during  their  troubles ;  some  of  the  mats  presented  are  of  great  vaiot 

as  heirlooms  (23197). 
Negus,  Miss  B.  R.  (Los  Angeles,  California).    Two  reed-canes  with  thongs,  fron  tbe 

roof  of  the  Mission  Church  at  San  Fernando.    22979. 
Nekrhor^,  a.  (Riddagahausen,  Braunschweig,  Germany).    Five  bird-skios,  repn- 

senting  5  species,  from  Palawan  (exchange).    22863. 
Nelson,  J.  P.  G.  (Alexandria,  Virginia).     Living  specimen  of  Bed-tailed  Hivk 

22644. 
New  Jersey  Historical  Society  (Newark,  New  Jersey),  (throngh  Mr.  8.  F.  Meekeri 

Portion  of  the  cylinder  of  the  Horn  blower  engine,  imported  from  EUiglasd  in 

17.53,  the  first  steam  engine  erected  in  the  Western  Continent.    23163. 
Newlon,  Dr.  W.  S.  (Oswego,   Kansas).    Flint  implements  from  Edgar  CoDotr, 

Illinois ;  a  notched  ax,  large  flint  knife,  and  specimen  of  Green  snake.    (220\ 

22836.) 
New  York,  Univkrsity  of  the  State  of  (Albany,  New  York),  (throngh  Mr.  J.  & 

Smock).    Section  of  Potsdam  sandstone  CUnatichnites  wihani  Logan  (f ),  quarried 

at  Port  Henry,  a  fine  illustration  of  tracks  and  ripple  marks.    23156. 
Nicaragua,  Government  of  (through  Mr.  John  Crawford,  Mr.Josd  Medina,  Mr 

J.  Durand,  and  the  Department  of  State).    Collection  of  engraved  cocoa  ac^ 

chocolate  cups,  specimens  of  birds,  reptiles,  lava  figures,  specimens  of  acorpioiuk 

spider,  caterpillar,  myriapod,  and  a  hammock.    23200. 
NiCHOi^ON,  J.  B.   (Brightwood,  District  of  ColnmbiaJ.     Specimens  of  Dtidfkft 

virginiana,    22877. 
NiBHAUS,  Franz  ( Washington,  District  of  Columbia).    Specimen  of  Americao  CraM> 

bill  {Loria  curvirostra  minor)  in  the  flesh.    22731. 
NivRN,  William  (New  York  City).    Specimens  of  qnartz  crystals,  cat  jasper,  agstS) 

native  copper,  native  silver,  and  a  dish  made  of  agatized  wood.    32377. 
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Noah,  John  M.  (U.  8.  National  Mnseura).  Badge  of  Maysville  Commandery  of 
Koigbts  Templar  (22454) ;  original  copy  of  the  Carriers'  Address  to  the  Patrons  of 
VThe  National  Advocate,'' New  York  City,  Jannary  1,  1817,  (22559);  admission 
cards  (press  and  citizen)  to  ceremonies  in  commemoration  of  the  inangarationof 
the  first  President  of  the  United  States,  held  December  II,  1889,  in  the  House  of 
Representatives  (22831) ;  special  tickets  and  menu  cards  of  the  editorial  excursion^ 
via  Pennsylvania  Railroad,  Cumberland  Valley  Railroad,  and  Shenandoah  Valley 
Railroad,  to  Lnray  Cave,  May,  1888  (23096). 

Noble,  Hon.  John  W.  (Secretary  of  the  Department  of  the  Interior).  (See  under 
Interior  Department.) 

Norman,  Rev.  A.  M.  (Durham,  England).  Alcoholic  specimens  of  Crustacea  and  echi- 
nodermata,  chiefly  Mediterranean  (exchange).    22219. 

NoRRis,  H.  D.  B.  (Marshall,  Virginia).    Living  specimen  of  hawk.    22477. 

NUTTALL,  Mrs.  Zelia  (Dresden,  Saxony).  Ancient  carved  Norwegian  cart-harnesa* 
22568. 

Nutter,  Frank  H.  (Minneapolis,  Minnesota).  Nine  specimens  of  batrachians ;  larva 
of  Tiger  Salamander  {Amblystonia  iigrinum).    23032. 

Nye,  Willard,  Jr.  (New  Bedford,  Massachusetts).  Specimen  of  Winter  Wren  (Tro- 
glodytea  hiemaUs),     23018. 

Oberlin  Collkge  (Oberlin,  Ohio).  Collection  of  occipital  plates  and  other  portions 
of  JHnickthys  Terrellif  Cleveland  shale  of  Lorain  County  (22198)  ;  (through  Mr. 
Albert  A.  Wright)  collection  of  ethnological  specimens  from  Africa  (exchange)^ 
(22262). 

O'Neil  &  HiLLis  (Mnllan,  Idaho).  Five  specimens  of  pyromorphite  on  limonite,  and 
one  specimen  of  cerussite  in  quartz  from  the  ''Little  Giant"  mine,  Hunter  min- 
ing district,  Shoshone  County.    22391. 

Orcutt,  C.  R.  (San  Diego,  California).  Alcoholic  specimens  of  Anchovy  (Stelephorua 
deUcatisHmus) ;  alcoholic  specimens  of  Bruchvs  obseloiua  Say,  Dmcre  calif omiea 
Sloan,  71iinop%nu9  pictua  Lee,  and  HygroiheehuB  remgU  Say ;  collection  of  star* 
lishes,  corals,  sponges,  Brachyurans,  Anomnrans,  Amphipods,  Isopods,  Entomos-^ 
tracansy  Annelids,  Planarians,  Holothurians  from  Todos,  Santos  Bay,  Lower  Call* 
fomia.    22456. 

Osborne,  J.  W.  (Washington,  District  of  Columbia).  Fourteen  mounted  photo- 
graphs used  to  illustrate  a  paper  read  before  the  Washington  Philosophical 
Society,  October  13,  1888  (22290) ;  139  specimens  of  photo-mechanical  process 
work,  engravings,  etc.  (23155) ;  <*  Paris-Noel ''  1888-1889,  text  with  process  illus- 
trations and  two  extra  plates  (23217) ;  pamphlet  entitled  ''Photography  in  Print- 
ing Ink,  Ponney's  Patent  Process,  by  Thomas  Sutton,  b.  a.,  London,  1863  (23275). 

Osgood,  Prof.  Howard  (Rochester,  New  York).  Cast  of  a  stone  containing  a  Greek 
inscription,  from  the  Temple  at  Jerusalem  (exchange).    22692. 

Overton.  Dr.  William  S.  (Stony  Creek,  Virginia).  Soldier's  pardon  for  taking  part 
in  the  late  rebellion,  dated  July  5, 1866,  signed  by  William  H.  Seward,  Secretary 
-  of  State.    23067. 

Oxford  University  Museum.    (See  under  Mr.  Henry  Balfour.) 

Palestine  Exploration  Fund  (Londou,  England).  Thirty-one  photographs.  22944. 

Palmer,  Joseph  (U.  S.  National  Museum).  Specimen  of  Shrew  (Blariiia  sp.)  in  flesh. 
22995. 

Palmer,  William  (U.  S.  National  Museum).  Specimen  of  mink  PuioHua  vison 
(22235) ;  specimen  of  Wood  Hare  (Lepii«  aylvatioua)  in  flesh,  and  skull  of^possum 
Didelphys  virginiana  (22923);  3  Gray  Squirrels  (M«nf«  caro7tfien«M),  and  White- 
footed  Mouse  {Herperofnya  leucopua)  (22994) ;  skull  and  partial  skeleton  of  Kinkaiou 
(Cgrohptea  eaudirolvulua)  (22999)  ;  2  living  specimens  of  Canada  Goose  (Brania 
canadenaia)  from  Baltimore,  Maryland  (23058) ;  specimen  of  lizard  frx>ni  San  Fran- 
cisco (23184). 

i^AYNE,  Gen.  Walteh  S.  (Fostoria,  Ohio).  Badge  and  officers'  ribbons  of  the  SoDSof 
Veterans,  U.  S.  Army.    23004. 
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Pkabody   Museum  (Cambridge,  Massachusetts),  (throagb  Prof.  F.    W.  Potnan). 

Collection  of  archaeological  objects  from  graves  near  Madisonville,  Ohio ;  basket 

from  Chile ;  torches  from  Mammoth  Cave,  Kentucky  (collected  by  Prof.  F.  W. 

Putnam  and  Dr.  C.  F.  Metz).    2311. 
Peale,  Dr.  A.  C.  (U.  S.  Geological  Survey).    (See  under  National  Museum,  United 

States.) 
Peckham,  T.  G.     (See  under  T.  G.  MoMasters.) 
Penick,  R.  a.  (South  Boston,   Virginia).    Stouo  implements  and  stone  pipe  fron 

Haliffix  Couuty.    22670. 
Penn*8  >1u8eum  and  School  op  Industrial  Art  (Philadelphia,  Pennsylvaniai, 

(through  Prof.  L.  W.  Miller,  principal).    Pen  and  ink  drawing ;  water-color  study : 

designs  in  body  colors  executed  by  different  students.    22421. 
Pennsylvania  Railroad  Company  (Camden,  New  Jersey),  (through  Mr.  W.  McAJ- 

liste.r).    Slot-stem  and  ring-joint  fixture.    2331'!^. 
Pennsylvania   Salt  Manufacturing  Company.    (Philadelphia,  Pennaylvamai 

(through  Mr.  Thomas  Armstrong,  president).     Specimens  of  cryolite  from  Erij^* 

tok,  Arksnt-fiord,  Greenland.    22541. 
PereqrinQ)  F.  Z.  S.    (Pittsburg,  Pennsylvania).    Photograph  of  donor,  and  a  baod 

basket,  from  Africa.    23072. 
Pereiua,  Lyndwode.    (See  under  Interior,  Department  of,  Ottawa,  Canada. ) 
Perry,  Miss  Editm(U.  S.  National  Museum) :  Specimen  of  Polyphemus.     23^4!i, 
Perry,  E.  W.  (Truxville,  Honduras),  (through  Mr.  H.  W.  Perry).  Two  photograplu, 

representing  three  views  of  a  stone  image.found  in  Honduras  (223.54)  ;  image  made 

of  soapstone  found  in  a  subterranean  chamber  at  Copan,  Honduras  ('tit&i). 
Perry,  N.  H.  (South  Paris,  Maine).    Specimens  of  canorinite  in  elieolite-syeoiie, 

lepidomelane,  lepidolite,  spodumene,  rose  quartz,  massive  topaz,  veanvianite, 

elieolite  in  elseolite-syeni  tc,  pink  tourmaline  in  lepidolite,  triphyllite,  and  triplite. 

22548. 
Perry,  W.  H.   (See  under  E.  W.  Perry.) 
Peter  Redpath  Museum  (McGill  College,  Montreal,Canada),  (through  Sir  J.  WiUiain 

Dawson).   Five  specimens,  representing 2  genera  and 2  species  of  Lower  Cambriu 

Pti/choparia  meUaensis  sp.,  Walcott,  and  3  specimens  (2  casts)  of  Affraul4>»  redp^tkv 

n.  sp.,  Walcott.    23137. 
Peters,  Dr.  John  P.    (Constantinople,  Turkey).    Shephenl's   pipe,  a  specimen  of 

those  used  among  the  Arabs  of  Irak,  Me-sopotamia,  south  of  Bagdad,  bought  frma 

an  El  Budier  Arab  (a  small  independent  tribe)  30  miles  cast  of  Dirvaniyh.   m& 
Prttiti&  Dripps  (Washington,  District  of  Columbia).    Tvro  living  specimens  q( 

Gray  Rabbit  {Lepus  syhatious).    22207. 
Phillips,  Baruet  ( Brooklyn,  New  York).    Pair  of  Afghan  sandals.    22384. 
Phillips,  Hallbtt  W.  (Washington,  District  of  Columbia.)    Paper  by  George  Cst- 

1  in  on  a  '^  steam  raft,''  Manchester,  1H60.    22940. 
Phillips,  N.  Taylor  (New  York  City).    Silk  taletb,  a  garment  worn  by  men  in  tb« 

Jewish  Synagogue.    22698. 
Phillips,  Oscar  (Washington,  District  of  Columbia).    Specimen  of  Woodcock  (TAiV 

heUi  minor)  (22946") ;  specimen  of  Screech  Owl  (22693). 
Piiixney,  E.  (Cooperstown,  New  York).    Specimen  of  Coregonus  lahradoricmM  froD 

Musquaw  River.    23169. 
PjKB  Manufacturing  Company,  the  (Pike  Station,  New  Hampshire).    SpecimeDS 

of  fossil  whetstones  and  sandstone  from  Orange  County,  Indiana.    22812. 
Pike,  Nicholas  (Brooklyn,  New  York).    Two  musical  instruments.    22690. 
PiLSBRY,  H.  A.  (Academy  of  Natural  Sciences,  Philadelphia,  Pennsylvania).    Two 

specimens  of  Helix  hippocrepia  Pfr,  and  2  specimens  of   Conotrochua  stn^jNirvMif 

Pilsbry  from  Singapore.    22254. 
Pittsburgh  Reduction  Company  (Pittsburgh,  Pennsylvania),  (through  Mr.  A. £. 

Hunt,  President).    Eezhibit  of  articles  maunfaotured  from  aluminlaro.     2S9(& 
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Plkas,  C.  E.  (CliatoOi  Arkansas).  Speoimeus  of  iand  and  fresh -water  shells  from 
Little  Ked  River  and  the  neighboring  mountains  (exchange).    22818. 

POESCHE,  Herman  (Washington,  District  of  Coliiinbia).  Specimen  of  Trumpeter 
pigeon  (223H9);  specimen  of  black-breasted  red  game  Bantam  hen  (22715). 

FoKSCHB,  Victor  (Washington,  District  of  Columbia).  Two  pairs  of  Archangel  pig- 
eons. (22388,  22874) ;  speciujen  of  Archangel  Pigeon  for  skeleton  (22603) ;  black- 
breasted  game  Bantam  cock  (22803). 

PoESCHE,  v.  L.  (Washington,  District  of  Columbia).  Specimen  of  Archangel  Pigeon, 
in  flesh.    22508. 

POHLMAN,  Dr.  Julius  (Buffalo,  New  York).  Forty-dve  specimens  of  fossils,  from 
Water-line  Group,  Buifalo,  New  York.    23251. 

Pond,  Lieut.  Charles  F.  (U.  S.  Navy),  (Navy  Yard,  Mare  Island,  California).  Speci- 
mens of  rocks;  Port  Jackson  Shark  (Beteiodohotus  franciaci)  from  Lower  Cali- 
fornia ;  shells,  HeliX'  sp.  from  Cerros  Island ;  sponges,  photograph  of  Elrphani 
Treff  egg  of  hawk  from  Cerros  Island,  Nullipore  coral  from  Sau  Benito  Islands, 
and  lower  jaw  of  porpoise  Tursiops  giUH  from  Fort  San  Bartolme.    22807. 

Powell,  Maj.  J.  W.  (Director  of  the  U.  S.  6cologic«il  Survey).  Thirty-eight  objects, 
offerings  from  shrines,  from  New  Mexico.  23046.  (See  under  Interior  Depart- 
ment, U.  S.  Geological  Survey.)    (See  under  Bureau  of  Ethnology  U.  S.) 

Power,  J.  B.  (Kingsville,  Ohio).  Specimen  of  Black  Chipmunk  Tamiaa  airiatua. 
23327. 

Pkang,  L.  &  Co.,  (Boston,  Massachusetts).  Four  small  lithographs  of  yachts  and 
sloops.     22773. 

Price,  Charles  P.  (Washington,  District  of  Columbia).  Two  living  opossums, 
Dideiphys  virgiuiana.    22(318. 

Pringlb,  C.  G.  (Charlotte,  Vermont).  Three  hundred  and  sixty-five  specimens  of 
dried  Mexican  plants.     (23094,  23305.) 

PROUDFIT,  S.  V.  (Falls  Church,  Virginia).  Two  thousand  three  hundred  and  forty- 
five  specimens  of  stone  implements  from  the  District  of  Columbia.    22641.* 

PuRSBY,  G.  G.  (Toronto,  Canada).  Fossil  wood  cut  from  log  under  a  drift  mound  in 
blue  clay,  60  feet  below  the  surface,  during  the  work  of  straightening  the  river 
Don  at  Toronto.    22332. 

PusEY  &  Jones  (Wilmington,  Delaware).  Rigged  model  of  metal  steamship  in  glass 
case.    22811. 

Putnam,  Prof.  F.  W.    (See  under  Peabody  Museum). 

QuKLCH,  J.  J.    (See  under  Museum,  The  Demerara,  British  Guiana.) 

Rag6Dale,  G.  H.  (Gainesville,  Texas).  Alcoholic  specimen  of  Stenoaloma  (pur- 
chase) ;  alcoholic  specimens  of  reptiles,  and  batrachiaus  collected  in  Cook,  San 
Jacinto,  and  Polk  Counties,  Texas,  comprising  Opheoaaurua  ventraliaf  Phrynoaoma 
cornutum,  Jnolia  principaliaf  Oligoaoma  laterah^  Eumecea  tetragrammua,  Cnemidopho- 
rua  aexlineatuSf  and  Sceloporua  couaohrinua;  alcoholic  specimen  of  a  Chickadee 
from  East  Texas.    i^2414. 

Randall,  William  H.  (Mystic  Bridge,  Connecticut).  Piece  of  •*  reefing-point," 
with  two  knots  in  it,  and  fragments  of  the  sail  thrashed  and  twisted  into  the 
knots,  done  by  the  action  of  the  wind  alone^  during  a  cyclone  in  the  Pacific 
Oceau.    23143. 

Randolph,  Miss  Cornelia  (Washington,  District  of  Columbia).  Figurines  of 
Sevres  Porcelain,  from  the  collection  of  Marie  Antoinette,  brought  from  France 
by  the  Hon.  Gouverneur  Morris,  United  States  minister,  18fc?5  (deposit).    22907. 

Ransom,  C.  L.  (Norwich,  Connecticut).  Eggs  of  Buteo  lineatua,  and  Syrnium  nebu- 
losum,    23134. 

Ray,  Capt.  P.  H.  (IT.  S.  Army),  (Omaha,  Nebraska).  Three  paleolithic  implements 
from  the  Bridger  basin  on  the  north  blope  of  the  Urutah  Mountains,  Utah.    231282, 

*  See  Proceedings  of  the  U.  S.  National  Mnneam,  vol.  xiii,  1890,  pp.  187-194. 
H.  Mis.  129,  pt.  2 48 


754  REPORT   OF   NATIONAL   MUSEUM,  1890. 

Raymond,  Dr.  R.  W.  (New  York).  Hammer,  partially  altered  to  limonite,  foand  ia 
a  mine  in  Honduras,  which  had  not  been  worked  for  200  yeant.     2:tt)41. 

Raymond,  W.  J.  (Oakland,  California).  Ten  species  of  land  and  fre^h-wat<>r  jibt-lb 
(22745) ;  8  specimens,  representing:  2  species  of  marine  shells  from  Sau  Fna- 
Cisco  Bay.    2.3252. 

Reambs,  T.  G.  (Jacksonville,  Oregon).  Twenty-dollar  gold  piece  of  the  rDit<ii 
States,  dated  1458,  or  1666,  and  a  Knights  Templar  badge.    22457. 

Rrdwood,  F.  F.  (Baltimore,  Maryland).  Specimen  of  Dyak  Sampitan  or  blow-gas, 
from  North  Borneo  (exchange).     22973. 

Rbi,  Hiramatz  (Tokio,  Japan),  (through  Hon.  John  F.  Swift,  United  States  minii- 
ter).  Section  of  rope  made  of  human  hair,  used  as  an  ordinary'  cable  m  iiftni;: 
building-material  in  the  construction  of  a  Buddhist  temple  at  Kyot4>;  photo- 
graph of  the  entire  rolls  of  cables  still  remaining  at  the  new  Buddhist  templr 
at  Kyoto;  table  of  the  names  of  the  provinces  of  the  donors,  showing  th«  »iz* 
and  length  of  each  of  the  ropes  used  in  the  construction  of  the  £a»t«rD  lion- 
gwan-ji  Temple  at  Kyoto,  and  a  lithograph  of  the  famous  Buddhist  edifice.  23113 

Rbid,  H.  (Hoadley,  Virginia).  Five  living  specimens  of  X<?pii«  8^lratieu9,  for  a  i^roup 
(purchase).    22233. 

Rey,  Dr.  £.  (Leipzig,  Germany).  Collection  of  birds*  skins  from  Asia  and  Siberia, 
all  but  two  new  to  the  collection  (22380) ;  collection  of  birds'  ski  us  from  Su- 
Darya  and  Canary  Islands  (purchase).    22397. 

Reynolds,  Dr.  F.  S.  (Juneau,  Alaska),  (through  Mr.  I.  C.  Russell,  of  the  U.  S. 
Geological  Survey).  Specimen  of  silver  ore  from  the  "Silver  Queen''  miof. 
22590. 

Rhbbs,  William  J.  (Smithsonian  Institution).  Specimens  of  Equtu  oabaUms  and  Iht 
taHTita  in  the  flesh  from  the  District  of  Columbia.    22249. 

Rice,  Willard  (Cienega,  Arizona).  Two  specimens  of  minerals  from  near  i^alt 
Mountain,  Verde  Valley.    22735. 

Richards,  J.  T.  (Philadelphia,  Pennsylvania).  Brick  from  the  foundation  of  old 
Fort  Da  Quesne,  Pittsburg,  built  prior  to  the  Revolutionary  War.     23054. 

Richmond,  C.  W.  (U.  S.  Geological  Survey).  Eggs  of  Mocking-bird  {Mimu*  polf- 
glotios).    22256. 

Riddkll,  John  (Bay  Center,  Wanhington).  Internal  cast  in  lime  of  a  small  naotilite 
Aturia  Ziczao  Sowerby,  a  tertiary  fossil  common  to  Europe  and  America,  foand 
near  Bay  Center.    22927. 

Ridoway,  a.  W.  (Laurel,  Maryland).  Specimen  of  Snowbird  (Jiciico  kgtauilif* 
killed  by  telegraph  wires.    22671. 

Riodway,  Robert  (U.  S.  National  Museum).  Seventy-one  specimens,  i^preseotin^^ 
56  species  of  birds'  skins,  from  Laurel,  Maryland  (22241,  22736);  specimens  of 
Greater  Snow  Goose  {Chen  hifperborea  nivalis) f  and  a  Wild  Turkey,  both  iu  Affh, 
from  the  Washington  market  (purchase),  (22737,  22746)  ;  Wild  Turkey  {MtUa^ 
gallopavo)  from  the  Washington  market  (purchase)  (22846) ;  2  photographs  of  ob- 
jects iu  the  national  museum  of  Costa  Rica  (deposit)  (22303). 

Riley,  Prof.  C.  V.  (Entomologist,  Department  of  Agriculture).  Collection  of  AJ^ 
mounted  insects,  American  and  Australian,  representing  about  8:i0  species  of  all 
orders,  from  Mr.  A.  Koebele,  Los  Angeles,  Californii^.  23340.  (See  under  IV^ 
partment  of  Agriculture.) 

Rivers,  J.  J.  (Berkeley,  California).  Two  specimens  of  Succinea  okrtf9i$  West  from 
Sitka,  Alaska.    23191. 

Rives,  Dr.  Wiluam  C.  (Newport,  Rhode  Island).  Two  specimens  of  the  Moanuio 
Vireo  ( Ftr^o  aoUtariua),  from  White  Top  Mt.,  Virginia,  new  to  the  collcsrtioo. 
23103. 

RoBiNETTE,  Frank  (District  of  Columbia).  Living  specimen  of  American  OspRT 
iPandion  haliailtus  oarolinenHa)  from  Milford,  Delaware.    23107. 

BOBINSOK,  N.  T.  N.    (See  under  Col.  G.  £.  Dennis.) 
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Robinson,  Brothers  (Shawneetown,  Illinois).  Two  flint  scrapers  and  three  points. 
23016. 

RocKHiLL,  W.  W.  (WashingtoD,  District  of  Columbia).  Collection  of  ethnological 
objects  from  Thibet  (22455) ;  sample  of  seeds  of  Yacbou  tea  from  Sechuen,  West- 
ern China,  from  which  all  the  Thibetan  brick* tea  is  made  (22459);  sample  of  wool 
from  Kokonor,  Thibet  (22696);  ethnographical  collection  from  eastern  Thibet, 
western  Mongolia,  and  Chiua  (22699) ;  pair  of  silver  earrings,  finger  ring,  shirt 
buckle  worn  by  women,  and  shirt-button  from  Eastern  Thibet  (deposit)  (22700) ; 
specimens  of  Chinese  money,  including  a  national  bank  note,  the  only  issue  of 
the  present  dynasty,  and  a  100  cash  note  of  the  city  of  Pekin  (22778) ;  chased  iron 
seal,  scroll  picture  of  tbe  Lama  Convent  of  Trashilhunpo,  in  Thibet,  Chinese  pipe 
and  tobacco  pouch;  strike  a-light,  set  with  jewels  with  jade  toggle ;  brass  tea- 
pot ;  sword ;  knife  aud  chopstick  in  case ;  bow,  arrows  and  quiver,  and  bow  case 
(deposit)  (22821);  corean  paintings  (costumes);  joss  sticks  (incense),  used  in 
Thibet  (two  kinds)  (22822) ;  gold  shirt  buckle  from  Thibet,  and  an  ivory  crucifix, 
from  near  Genoa,  Italy  (22976). 

ROCKWRLL,  C.  H.  (Commander  U.  S.  Navy).  Specimen  of  Oatraoion  quadricarne. 
22959. 

RocKWOOD  PoTTKRY  COMPANY  (Cincinnati,  Ohio).  Three  specimens  to  illustrate 
the  manufacture  of  an  inkstand  from  clay.    22190. 

ROESSLER,  A.  R.  (Austiu,  Texas).  Specimen  of  gadolinite  from  Llano  County ;  24 
specimens  of  dolomite,  calcite,  and  hematite  from  Burnet  County,  and  a  speoi- 
men  of  chalcocite,  from  Archer  County  (22367) ;  3  specimens  representing  two 
genera  and  two  species  of  Froduotus  sp.  f  and  Spirifera  sp.  T  from  Burnet  County 
(22407). 

ROOAN,  J.  W.  (Bogersville,  Tennessee).  Specimen  of  Piloceraa  sp.  undet.  from  the 
Calcareous  formation  of  Ordovician  from  Hawkins  Couuty.    22579. 

Rogers,  William  (Bath,  Maine).    Builder's  model  of  the  ship  Mayflower,    22784. 

ROMKYN,  Capt.  Henry  (U.  S.  Army),  (Fort  Ringgold,  Texas).  Clay  tunnels  eon- 
structed  by  ants  (purchase)  (22351) ;  13  living  specimens  of  White- winged  Doves 
{Melopelia  leucoptera)  (22369);  2  livinsc  Peccaries  {DicotyUa  to/'opu)  from  southern 
Texas  (22787). 

Royal  Museum  (Stockholm,  Sweden).  Specimens  of  minerals  from  Sweden,  Nor- 
way, Finland,  and  Greenland  (exchange).    23172. 

Russell,  I.  C.  (U.  S.  Geological  Survey).    Specimen  of  roofing-slate,  from  Rockmart, 
Georgia  (23001) ;  22  photographs  of  scenery  of  the  Great  Dismal  Swamp  (23209). 
(See  under  Dr.  F.  S.  Reynolds.) 
*8afford,W.  £.  (ensign  U.  S.  Navy),  (Chillicothe,  Ohio).    Thirty-three  ethnological 
objects,  collected  by  the  donor  in  Samoa.    22259. 

Sanborn,  W.  D.  (Winchester,  Massachusetts).  Seven  daguerreotypes  of  Sioux  In- 
dians, taken  from  life,  40  years  ago.    23025. 

25ANDY  Point  Ducking  Club  (Middle  River,  Maryland),  (through  Mr.  G.  A.  Gam- 
brill).    Mounted  specimen  of  Albino  Red-head  Duck.    22713. 

Sanford,  Capt.  £.  H.  (Baltimore,  Maryland).  Peak-crested,  white-winged  Turbit 
Pigeon,  in  flesh.    22436. 

Sapporo  Agricultural  College  (Sapporo,  Japan),  (through  Shosuke  Sato,  acting 
director).    Collection  of  Aino  articles  (exchange).    22633. 

8ato  Shosuke.    (See  under  Sapporo  Agricultural  College.) 

Sayles,  Ira  (U.  S.  National  Museum).  Upper  molar  of  Elephaa  amerioanUB  from 
Tioga  County  (22284);  4  pitted  stones  (22323);  311  shells  from  ancient  Ktlchen 
Midden's,  near  Strawberry  Plains,  Tennessee  (22819). 

Savage,  M.  F.  (New  York  City).    Pottery  lamps  from  Tyre  and  Alexandria.    22428. 

Scarff,  Arthur  £.  (Kalamazoo,  Michigan).  Pack  of  Spanish  Mont^  cards  (23091) ; 
Siamese  copper  coini  and  copper  coin  (dos  oentavos)  of  the  Argentine  Repablio 
(23148). 
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ScHiEFFELiN,  W.  H.,  &  Co.  (New  York  City).    Ninety  specimenB  of  msteria  medio. 

2^972. 
SCHMiD,  Kdward  S.  ( Washingtoo,  District  of  Colambia).    Pair  of  dove  hoiue  pigeon. 

in  flesb,  for  mouutiug  (22456) ;  3  common  pigeoDs  and  3  homing  pigeomi  (22577, 

22802) ;  Silver-bill  Finch-Warbler,  living  domestic  fowl  and  white  leghorn  cock 

(22611) ;  White  Leghorn  fowl  (22624) ;  Bine-rock  pigeon  (22716) ;  two  specimeBs 

(male  and  female)  of  Strawberry  FiDch,  in  flesh  ('2779);  specimen  of  PnUfrin 

/(jeiidus  in  flesh  (22882) ;  Enropean  quail  (22966) ;  specimen  of  Leput  eomie*lu 

(22993);  Muskrat  {Fiber  zihethicus)  for  skeleton  (23077) ;  Least  Bittern  (ArdetU 

exilia)  (23222). 
Schmidt,  Dr.  F.  (St.  Petersburg,  Russia).    Specimen  of  OboUt  apolHnia  Eichwald 

from  the  Upper  Cambrian  of  Estbnonia,  Russia.    22712. 
SCHMiDTT,  Nicholas  (Soldiers'  Home,  Washington,  District  of  Columbia).  Coooooof 

Fork-tail  Moth  (  Cerura  cinera),    23270. 
ScHOENHOF,  Carl  (Boston,  Massachusettts).    Manual  of  Electro- metall orgy  (Shsw) 

London,  1884,  with  two  illustrations  of  Palmer's  Glyphography  and  description  of 

the  process  (purchase).    22723. 
SCHONBORN,  Hknrt  F.,  Jr.  (Washington,  District  of  Columbia).     Bliick-ihrosted 

Blue  Warbler  ( Bendroica  c(Brule8cen$)  in  flesh.    22399. 
SCHUBRMAIVM,  C.  W.  (Smithsonian  Institution).    Specimen  of  spider  Arffiape  ripam, 

22294. 
SCHUTTLER  &  HoTZ  (Chicago,  Illinois).    Mexican  cart.    22668. 
Scientific  Publishing  Company  (New  York  City).    Two  sets  of  plates  of  Mr. 

George  F.  Kunz's  work  on  gemn,    23309. 
Scollick,  J.  W.  (U.  S.  National  Museum).    Plymouth  Rock  and  light  Brahma  fowU. 

23179. 
Scott,  C.  T.  (Upperville,  Virginia).    Arrow-head  found  on  Goose  Creek.     23261. 
Scott,  F.  H.  (Westfield,  Massachusetts).    Two  mounted  Red  Bqnim\s  (SeimrM  httd- 

8oniu8),     23167. 
Scott,   Samuel  (Rapid  City,  South  Dakota).      Two    i^pecimens    of  liebenerite. 

23243. 
Seal,  William  P.  (See  under  Fish  Commission,  U.  S.) 
Sellner,  John  J.  (Camp  Spring,  Maryland).    Four  specimens  of  Leptu  tglvatkut 

with  nest  (purchase).     22234. 
Selwyn,  Dr.  A.  R.  C.  (Director  of  the  Geological  Survey  of  Canada,  Ottawa,  Cao- 

ada).     Eleven  specimens  representing  4  genera  and  4  species  of  fossils  from  tin 

calciferous  formation  of  the  Lower  Silurian  at  Cape  Rosier,  consisting  of  JMd^- 

graptua  sp.,  Clono^aptus  JUxilia,  Hall,  Callograpiua  aalteri,  Hall,  and  Brachiopoda, 

sp.  undet.     22444. 
SEMME8,  John  H.  (Washington,  District  of  Columbia).     Specimen  of  Crab,  Oecard' 

nua  ruricola  Latr.,  brought  from  the  tropics  in  a  box  of  bananas.    23181. 
Sennett,  George  B.  (American  Museum  of  Natural  History,  New  York).    Speci- 
men of  Lomite  Wren  (Thryothorua  ludovieiatiua  lamitenaia  Senn.),  new  subspecies, 

from  Texas.    22816. 
Sewall,  Harold  M.  (Bath,  Maine).    Samoan  fire-stick.    22187. 
Shanks,  P.  M.  &  Co.  (London,  W.  C,  England).  Samples  of  work  done  on  Shanlo^ 

Engraving  Machine,  with  a  description  of  the  machine.    22522. 
Sharp,  C.  A.  &  Co.   (Lockport,  New  York).  Indian-game  hens  and  cbiekens  (23966, 

23235,  23245),  white  Wyandotte  fowl  (23210). 
Sheldon,  Henry  L.  (Middleburgh,  Vermont).    Ten  sets  of  Vermont  Glass  Factort 

Bills,  1814  (22664);  paper  money  issued  by  the  Vermont  Glass  Company,  Sali»- 

bury,  1814,  and  fractional  cnn-ency  issued  by  H.  A.  Sheldon,  1HC?2  (22578). 
Shick,  Charles  S.  (Sea  Isle  City,  New  Jersey).    Eggs  of  PandUm  h4iUaSiu9  mtoKm** 

fi#.    (23208,23263.) 
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Shjndler,  a.  Zbno  (U.  S.  Natiooal  Museum).    Specimen  of  Azolotl  {Sirenidan  mexi- 

canum).    22250. 
SnRiVKR,  Howard  (Wytheville,  Virginia).      Seven  arrow-pointo  (22471) ;  speci- 

ineu  of  liclieu  and  fern  from  Will's  Mountain,  Cumberlandi  Maryland  (23298). 
SiiUKELDT,  Pkrcy  W.  (Tokoma,  District  of  Columbia).    Specimen  of  Junoo  hyemalis 

ahufeldti  from  Fort  Wingate,  New  Mexico  (exchange).    22201. 
Shufeldt,  Dr.  R.  W.  (U.  S.  Army),  (Takoraa,  District  of  Columbia)  (and  G  Prean 
Marcom).    Skeleton  of  Trumpeter  Swan  {Ohr  huocinator)  (22182);  8  specimens, 
representing  3  species  of  J  uncos,  from  Fort  Wingate,  New  Mexico  (22202) ;  150 
alcobolic  specimens  of  birds,  and  5  alcoholic  specimens  of  mammals  (22974); 
specimens  of  Merganser  americanvs,  Lophodjftes  0ttlcuUaiu8f  Awm  howkaa^  Anaa 
amerieanaf  Anaa  carolinenaia,  i^tula  olypeutaf  Dafila  acutCj  Aythya  amencana^ 
Jyihya  valHaneriaf  Aythya  affiniSj  Aythya  collariSy  Glaucionetta  clangula  amerieanaf 
Charitonetta  alhe^lay  Branta  canadenaiaf  Anaer  albifrona  gambeli,  Chen  hyperhorea 
niraHaf  Aix  aponaa,  and  Chen  cceruleacena  in  flesh  (23037) ;  3  alcobolic  specimens 
of  reptileH,  from  the  same  locality  (23242). 
Shutt,  George  W.  (Hillsborough,  Virginia).    Living  specimen  of  Red  Fox  ( Vulpea 
fulruafuhua).    22272.    (See  under  Interior  Department.   U.  S,  Geological  Survey. ) 
SiDRYy  J.  F.  (Buffalo  Gap,  South  Dakota).    Specimens  of  lime  crystals.    23045. 
SiLVA,   Carlos  Martinez  (United  States  of  Colombia,  South  America).    Collec- 
tiou  of  butterflies,  from  the  famous  emerald  mines  of  Muzo,  Boyac^,  the  only 
locality  where  these  species  are  found,  namely,  Pavonia  telamoniaa  Felder,  Morpho 
sp.,  and  Morpho  Cypria  Boisd.    23105. 
Simpson,  D.  A.  (Sullivan,  Maine).    Builder's  model  of  two-masted  hermaphrodite 

brig.     22653.     (See  under  W.  H.  Abbott.) 
Simpson,  Marshall  (Washington,   District    of  Columbia).    Specimen  of  Flying 

Squirrel  {Scinropterua  voJucellavolucella),    22355. 
SiNCELL,  Charles  W.  (Washington,  District  of  Columbia).    White  and  gray  rat. 

23223. 
Singer,  Lieut.  Frederic  (U.  S.  Navy).    Specimen  of  Termite  queen  from  Sinou 

County,  Liberia.    22742. 
SiNGLEY,  J.  A.  (Giddings,  Texas).    Fifteen  species  of  land  and  fresh- water  shells, 
from  Texas  (22287, 2:)020) ;  eggs  of  Buteo  Uneatua  alleni  (purchase)  (22941);  skin 
of  White-breasted  Nuthatch  {Sitta  caroHnenaia)  (23124). 
Slocum,  Capt.  Joshua  (Boston,  Massachusetts).    Specimen  of  Spondylua  from  St. 

Lucia,  West  Indies  (22785)  ;  photograph  of  the  boat  Liberdade  (22783). 
Smillie,  James  D.  (New  York  City).     Dry-point  plate,  with  three  proofs,  and  tools 
used  in  dry-pointing  (purchase)  (22557) ;   4  working  proofs,  and   one  signed 
remarque  proof  ^^The  Goldsmith's  Daughter,"  and  etching  by  the  donor,  from  a 
painting  by  1).  Huntington  (22558) ;  4  prints,  from  a  mezzotinted  plate,  by  the 
donor,  to  show  the  several  stages  of  the  work  (22748) ;  5  proofs  from  bank-note 
dies,  and  proof  from  a  medal-ruled  plate  (23276). 
Smith,  Hon.  Edmund  W.  P.  ( Washington,  District  of  Columbia).    Two  living  South 
American  Gnaus,  from  Carthageoa,  United  States  of  Colombia,  collected  by  Mr. 
Smith,  while  United  States  Consul.    22315. 
Smith,  Edward  C.  (Newport,  Rhode  Island).    Blue  Lobster,  caught  by  the  donor. 

22252. 
Smith,  H.  G.,  Jr.  (Denver,  Colorado).  Collection  of  reptiles  and  batrachians  (ex- 
change). 22980. 
Smith,  Dr.  Hugh  M.  (U.  S.  Fisb  Commission).  Skin  of  Scarlet  Tanager  {Piranga 
erythromelaa)t  in  transition  plninage,  from  Thoroughfare,  Virginia  (22838) ;  8 
specimens  of  shells,  from  Cape  May,  New  Jersey  (22918);  2  specimens  of  Lepua 
cunicultta  (22992)  ;  2  parasites,  taken  from  a  harbor  seal  (23042) ;  5  specimens  of 
mammal  skins  from  the  District  of  Columbia  and  vicinity  (23219) ;  photographs 
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Smith,  Dr.  Hugh  M.— Continued. 

of  the  steamer  Penohacot,  U.  S.  Revenae  Marine  Cotter  Levi  Woodhurtff  aod  th« 
wharf  at  Caotine,  Maiue  (22726). 

Smith,  Prof.  John  B.  (New  Briiuswick,  New  Jersey).  Types  of  16  speciee  of  AgrQUt 
(22780) ;  15  species  of  various  inseots  (exchange)  (23307). 

Smith,  Dr.  M.  C.  (Lynn,  Massachusetts).  Specimen  of  selenite  crystals,  majtsire 
selenite,  and  howlite,  from  Windsor,  Nova  Scotia.    22843. 

Smith,  W.  B.  (U.  S.  Geological  Survey).  Eighty-eight  specimens  of  phenakite.  gar- 
net, topaz,  amazoustone,  samarskite,  gadolinite,  azurite,  malachite,  wnlfenitr 
and  pyrite,  alahandite  from  Colorado  and  Arizona  (purchase).    223r>B. 

Smith,  Willard  P.  (Passaic,  New  Jersey).  Pair  of  living  Langshan  chickeoi 
23330. 

Smith,  W.  R.  (Superintendent  of  the  U.  S.  Botanic  Ganlen,  Washington,  District 
of  Columbia).    Three  living  domestic  Albinos.    22440. 

Smock,  J.  C.     (See  under  University  of  the  State  of  New  York.) 

Southwick,  J.  M.  (Providence,  Rhode  Island).  Nest  and  eggs  of  Piranga  Arjxiiiea 
(purchase;.    22905. 

Spainhour,  Dr.  J.  M.  (I^enoir,  North  Carolina).     Leaf-shaped  implement.    233U9. 

Spencer,  V.  O.  (Lake  Worth,  Florida).  Specimen  of  Bat-tish  {ifalthe  cuhifro*>*. 
2Q2A2, 

Spbyer,  Felix  (Franklin,  Pennsylvania).  Copper  coin  of  Portugal  (twenty  m>]. 
1866.    22608. 

Spillman,  W.  J.  (Vincennes,  Indiana).  Specimens  of  mollnsks,  shells,  and  fossds 
from  Saugeen  River,  Ontario,  and  Wabash  River,  Ohio.    23076. 

Spofford,  Master  Robert  W.  (Washington,  District  of  Columbia).  Coliectiuo  of 
shells  from  the  West  Indies.    22402. 

Springer,  Jambs  E.  (Green  Garden,  Pennsylvania).  Specimen  of  Scelop<»rous  Mnd*- 
laius.    22277. 

Stabler,  Harold  B.  (Sandy  Spring,  Maryland).  Specimen  of  Buteo  bortah.. 
22623. 

Stanijey,  G.  W.  (Washington,  District  of  Columbia).  Red-breasted  Mergans^ 
(Merganser  aerralor).    23177. 

Stanton,  T.  W.  (Washington,  District  of  Columbia).  Twenty-five  specimens,  repre- 
senting 3  species  of  land-shells  from  Chihuahua,  Mexico.    22453. 

Stanton,  W.  M.  (New  York  City).    White-crested  black  Polish  hon.    22933. 

State  Department,  U.  S.  (See  under  Government  of  Switzerland.  Thomas  J.  Me- 
Lain,  jr.    Government  of  Nicaragua.) 

Stearns,  Frederick  &  Co.  (Detroit,  Michigan).  Sample  of  bark,  said  tob«  tht 
true  Ca$cara  amarga.    23097. 

Stearns,  Dr.  R.  £.  C.  (U.  S.  National  Museum).  Specimen  of  limestone  from  uax 
Selkirk,  line  of  the  Canadian  Pacific  railroad.    23199. 

Stebbins,  N.  L.  (Boston,  Massachusetts).  Photographs  of  yacht  building,  yachts 
merchant  steamers,  pilot  boats,  fishing  schooners,  etc.    22930. 

Steinert,  M.  (New  Haven,  Connecticut).  Concert  grand  piano  of  the  Mozart  yei\o^ 
made  by  Madame  Nanetta  Streicher,  Germany,  1790.  Concert  grand  piano  of  tbe 
Beethoven  period,  made  by  Joseph  Hisky,  Vienna,  1816  C2:i317);  two  square  piaua& 
firom  London,  England,  and  an  upright  piano  from  Germany  (23324);  «[0&re 
piano,  1820,  made  in  Philadelphia,  Pennsylvania,  and  one,  made  by  Hisky,  nf 
Baltimore  (23351);  harpsichord  (1776)  from  London;  clavichord  of  the  sixt^otb 
century,  from  Germany ;  violin  (1634)  from  Germany:  violin  (1740)  from  Venir<r: 
viola  (1721)  from  Germany;  viola  (1738)  from  Germany;  viol  in  cello  (1862)  froia 
Germany,  and  zither  (23353). 

Stejneger,  Dr.  Leonhard.  (U.  S.  National  Museum).  Ten  specimens,  represent- 
ing 8  species  of  birds'  skins,  from  Arizona,  and  2  skins  of  raJNta«  asiatieu 
darsalue  and  Tamias  leucuriia  (22466);   collection  of  mammal  skulls,   reptlH 
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birds'  skins,  roosting  neat  of  Auriparus  fahicepBf  8  speoimens  of  ffeierandrU 
occidenialiSt  from  Arizona  (3*^524) ;  11  speoimens,  representing  41  species  of  birds* 
skins,  from  Silver  City,  NewMeitico;  6  specimens,  representing  6  species,  from 
Fort  Hnachnca,  Arizona,  and  a  skull  of  mammal  (22573)  {  7  specimens,  represent- 
ing 6  species  of  birds'  skins,  from  New  Mexico  and  Arizona  (22606);  collection  of 
mammal  skins  and  skulls  and  reptiles  from  Arizona,  New  Mexico,  and  Texas. 
(22809,  22896). 

Sterki,  Dr.  V.  (New  Philadelphia,  Ohio).  Twenty-eight  species  of  small  land-shells 
from  various  localities  in  the  United  States,  illustrating  papers  by  the  donor. 
23127. 

Stbrling,  Dr.  E.  (Cleveland,  Ohio).  Mounted  skeleton  of  a  male  Long-tailed  Duck. 
23271. 

Stevenson,  Prof.  J.  J.  (New  York  City).  Specimens  of  crude  and  distilled  petro- 
leum (exchange).    23205,  23140. 

Stevens  Institute  op  Technology  (Hoboken,  New  Jersey),  (through  Dr.  Henry 
Morton,  President).  Original  drawings,  made  by  Mr.  Robert  Fulton,  of  the 
steamboats  Clermont  and  Chancellor  Livingston,  and  framed  label  describing  them. 
23057. 

Stevenson,  Mrs.  T.  £.  Twelve  anthropological  specimens  from  the  Navajo  Indians. 
2312:j. 

Stewart,  Henry  E.  (Washington,  District  of  Columbia).  Living  specimen  of 
Blown  Leghorn  cock.    22752. 

Stinemetz,  Samuel  (Washin^n,  District  of  Columbia).  White  Fan-tail  Pigeon; 
Black-barred  BUie-winged  Swallow  Pigeon;  Ice  Pigeon,  and  Fairy  Swallow  Pig- 
eon (22386);  Red  winged  Swallow  Pigeon,  in  flesh  (22491);  Scotch  Fan-fail 
Pigeon,  in  flesh  (22505);  White-barred  Red-winged  Swallow  Pigeon,  in  flesh 
(22527);  Blue-winged  Swallow  Pigeon  (22804). 

Stonk,  Mrs.  Elizabeth  (Washington,  District  of  Columbia).  Lace  pillow  with 
mahogany  stand  complete,  with  specimens  of  lace  made  by  Mrs.  Stone;  lace 
pillow  without  stand;  specimen  of  bobinet  lace;  ornamental  bead-work;  bags; 
necklaces ;  pair  of  Chinese  shoes ;  two  pairs  of  mocasins  made  by  the  Oneida 
Indians;  pair  of  mocasins  •and  one  work-bag  made  by  the  Dakotas;  pair  of 
unmade  slippers  embroidered  by  Indians ;  highly  polished  steel  paper-cutter 
(Mexican) ;  rule  made  of  iron  wood  taken  from  the  old  Government  House  at  St. 
Augustine;  box  containing  tusks  with  ornamental  etchings  of  classical  and  other 
figures.    23319. 

Storek,  Dr.  H.  R.  (Newport,  Rhode  Island).  One  hundred  and  twenty-six  molds 
of  medals  for  irupressions  to  be  made  (lent).    22703. 

Strode,  Dr.  W.  S.  (Bernadotte,  Illinois).   Specimen  of  Jncistrodon  contortrix,  22288. 

Strong,  J.  C.  (Morantown,  Kansas).     Mounted  specimen  of  Mephitis  puiorius,    22707. 

Stuart,  Dr.  Allen  (Beaufort,  South  Carolina),  (through  Hon.  Edwin  Willits  and 
Mr.  Walter  Hoxie).     Living  specimen  of  otter.    22245. 

Sulzberger,  D.  (Philadelphia,  Pennsylvania).  Two  sets  of  phylacteries  (22325) ; 
Hebrew  Pentateuch  manuscript  (synagogue  roll),  cloak  and  pointer  (deposit) 
(23147);  manuscript  tablet  for  numbering  the  period  between  the  Passover  and 
Pentecost  (deposit)  (23302). 

SuRBKR,  Thad.  (White  Sulphur  Springs,  West  Virginia).  Specimens  of  flint  im  pie- 
men t>s  and  bones,  taken  from  a  neighboring  mound;  -scrapers;  spear-points; 
arrow-points,  and  fragments  of  bone.    22770. 

SuTPHEN,  DkWitt  C.  (See  under  Grand  Commandery  Knights  Templar  of  the  State 

of  Nebraska.) 
Swan,  James  G.  (Port  Townseud,  Washington).    Tooth  of  Mastodon  {Elephas primi- 
genius):,  head  of  Porpoise  (Phocana  communis);  ear  bones  of  Whale  (Megapiera 
versabilis) ;  specimens  of  shells  and  fossils  from  the  vicinity  of  Port  Townsend ; 
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inodol  of  wicker  iiHli-trap,  and  specimens  of  iron  and  lignite  (22792)  ;  pbologr^pb 
of  Mr.  Swan,  vice  president  of  Pioneer  Society  of  WaHhingtou  at  the  inaogar»- 
tion  of  the  now  State  of  Wahhington  at  Olyinpia,  November  18,  ISSi)  (22833). 

SwiKT,  Hon.  John  F.,  United  States  minister.     (See  under  Hiraniatz  Rei.) 

SwiTZKULAXi),  Government  of  (Federal  Department  of  Industry  and  Agricnl tore, 
Berne,  Switzerland),  (through  U.  S.  Department  of  Stat«,  Maj.  Karl  Kloas,  char«^ 
d'affaires  ad  inierinif  legation  of  Switzerland).  Eighty-nine  alcoholic  specimeiM, 
representing  45  species  of  fishes.    22298. 

Syphkr  &  Company  (Sqw  York  City).    Jewish  lamp  (purchase).    223:^. 

Tappan,  OoDEN  11.  (Potsdam,  New  York).    Specimen  of  Potsdam  sandstone.     22-<*7. 

Taric,  E.  F.  (McCarty's,  New  Mexico).  Two  Horned  Toads  {PkrjfnoBoma  hcrmamdezi). 
2:U5y. 

Tawnky,  Pkrhy  (Gettysburgh,  Pennsylvania).  Block  of  granite,  from  the  qnani^s 
of  Tawney  anfl  Roach,  near  Ciilp*s  Hill,  on  the  site  of  the  battlefield  of  Gettyn- 
burgh.    2288:J. 

Tbgener,  Fritz  (Austin,  Texas).  Two  specimens  of  gadolinite  from  Llano  Coantj. 
(purchase.)    22212. 

The  PifOTOGRAVURE  Company  (New  Y^ork  City).  Twelve  specimens  and  one 
diiplicat.e  of  work  done  by  a  new  photo-lithographic  process — the  Osboroe  procea&. 
modified  for  grain  work.    23176. 

Thomas,  Mr.     (See  nnder  Mumley  and  Thomas.) 

Thomas,  Rev.  H.  H.  (Knowlesville,  New  York).  Large  slab  of  sandstone  showing 
mud  cracks  (exchange)  (23338) ;  slab  of  Medina  sandstone  with  fossil  wood  em- 
bedded in  it.     (23249). 

Thomas,  W.  H.  (Knoxville,  Tennessee).  Top  of  telegraph  pole  with  old-fashiooed 
square  glass  insulator;  old  telegraph  bracket  with  square  glass  insulator,  and 
telegraph  bracket  with  old-style  round  glass  insulator.    22820. 

Thomas,  W.  S.  (Hewitt's,  North  Carolina).  Specimens  of  mtile  from  Swain 
County.    2272r». 

Thompson,  Ernest  E.  (Toronto,  Canada).  Mammal  skins,  including  Z^fpuB  «vl««* 
licns^  Arctomys  mowx,  Sciunm  Jeucotes  (melano),  Sciuru9  hudsoniuSt  Tamia§  Ifwiffi, 
Ueaperomya  Jeucopus^  Arricola  ripaHiu,  Erethryton  dor8atu9,  and  Blarina  hrni- 
Cauda  (exchange)  (22du0) ;  15  specimens,  repres<mting  8  species  of  birds'  skins, 
from  Ontario  (22947). 

Thompson,  J.  H.,  jr.  (Patterson,  New  York).  Specimen  of  Barred  Plymouth  Roek 
hen.    23012. 

Thompson,  Dr.  W.  (San  Bernardino,  California).  Specimen  of  a  limbless  lizard  of 
the  species  Aniella  pulchra,  peculiar  to  California.    2.^.263. 

Thomson,  Paymaster  William  J.  (U.  S.  Navy).  Easter  Island  tablets  of  wood,  con- 
taining the  hieroglyphic  writing  of  that  island.    23098.* 

Tiffany  &  Co.  (New  York  City).  Silvered-copper  electrotype  of  the  Bryant  Tase. 
225S1. 

Tokuno,  T.  (Chief  of  the  Insetsn  Kiokn,  Tokio,  Japan).  Thirteen  specimens  of 
pigments  used  by  the  Japanese  printers  of  chromoxylographs.  23218.  (8ee 
under  Insetsn  Kioku.) 

Toms,  Capt.  M.  C.  (Henderson ville,  North  Carolina).  Specimen  of  polycrase  (22317); 
specimens  of  zircon  crystals,  from  Green  River  Zircon  mines  (purchase)  (22585). 

ToNNET,  Alonzo  (Washington,  District  of  Columbia).  Specimen  of  Mockingbiid 
( Mimus  pohjgJotto8)t  in  flesh.    22248. 

ToMBERS,  T.  G.  (La  Grange,  Tennessee).     Spear-point.    22183. 


*  These  tablets  are  an^ong  the  rarest  and  most  precions  of  all  relics  from  the 
Polynnsidn  area.  Only  five  other  specimens  are  known  in  the  world.  All  attempts 
to  decipher  them  up  to  this  time  have  failed. 
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TouRTKLETTE,  Mrs.  J.  H.  (Minersville,  California),  (tbrooRh  J.  S.  Diller,  U.  B.  Geo- 
logical Survey).  Two  Hpecimens  of  uativo  gold,  aHsociatcd  wifch  calcite  from  a 
mine  oq  Digger  Creek.    2*2693. 

TowNSKND,  Charles  H.  (IT.  S.  Fish  Commission  steamer  Albatross),  Two  hundred 
and  sixty-six  specimens  of  birds,  collected  by  the  naturalists  of  the  Albatross  on 
the  west  coiist  of  North  America  (22862)  ;  15  skins  and  skulls  of  North  American 
mammals  (purchase).    (22924.) 

TozzETTi,  Prof.  Targioni  (Firenze,  Italy).  Thirty-one  specimens,  representing  8 
species,  of  European  microlepidoptera,  and  29  specimens,  representing  8  species  of 
European  orthoptera  (exchange).    22823. 

Treasury  Department,  U.  S.  : 

Coast  and  Geodetic  Survey,  U.  S.   (Through  Prof.  T.  C.  Mendenhall,  Superin- 
tendent).    Specimens  of  Indian  bones  and  pottery,  from  Peru  Landing  (for- 
merly Hatches  Point),  New  River,  North  Carolina  (collected  by  Mr.  W.  C. 
Hodgkins,  assistant  superintendent).    29255.     (See  under  W.  G.  Henry.) 
Life-Saving  Service,  U.  S.  (Hog  Island,  Virginia).    Specimen  of  Harbor  Seal 

{Phoca  vituUna),  in  flesh,  collected  by  Mr.  R.  O.  Joynes,  surfman.    23088. 
Myers,  A.  H.  (life-saving  station,  Quoddy  Head,  Maine).    Two  photographs  of 

Balamopter  aroslrata,    22420. 
Revenue  Marine  Service,  U.  S.    (See  under  Capt.  M.  A.  Healy,  U.  S.  Revenue 
Marine  steamer  Bear,) 

True,  F.  W.  (U.  S.  National  Museum).  Specimen  of  female  Ermine  (Putorius 
enninea)  and  3  new-born  specimens  of  the  same  species.    23050. 

Trumble,  Alfred  (New  York  City).  Impression  from  an  intaglio  engraving  on 
wood.    22519. 

TucKEit,  Clarence  (Syracuse,  New  York).  Specimens  of  specular  iron  ore  and 
micaceous  specular  iron  ore  from  New  York.     (22721,  22829.) 

Tyler,  F.  L.  (Frankfort,  Maine).  Builder's  skeleton  model  of  top-sail  schooner. 
22662. 

Ulke,  Henry  (District  of  Columbia).  Eighteen  specimens,  representing  4  species, 
of  Mexican  coleoptera,  and  44  specimens,  representing  18  species,  of  North 
American  coleoptera,  all  mounted.    23031. 

Ulman,  Mrs.  B.  F.  (Baltimore,  Maryland).  Set  of  fringes  for  Jewish  ceremonial 
garment,  from  Jerusalem.    23228. 

United  States  Ecupsb  Expedition  to  Africa  (through  Mr.  William  Harvey 
Brown).  Alcoholic  and  dry  shells,  from  Africa  and  Cape  Verde  Islands ;  alco- 
holic and  dry  birds;  alcoholic  birds  for  skeletons;  alcoholic  Crustacea,  echino- 
derms,  and  worms  from  Azores  and  Cape  Verde  Islands  ;  alcoholic  specimens  of 
tortoises,  snakes,  and  lizards;  mammal  skins  and  alcoholic  specimens  ot  mam- 
mals from  Cape  Town,  Elmina,  Cnnga,  and  Cape  Horn  ;  alcoholic  specimens  of 
seaweed;  alcoholic  and  dry  insects;  plants;  ethnological  objects;  birds' eggs; 
specimen  of  chalcopyrite  from  Ascension  Island ;  specimen  of  limestone,  from 
Barbados,  and  pieces  of  lava  from  Porto  Grande  and  Horta,  Fayal,  Azores 
Islands;  fish  trap  and  spear;  specimens  of  fishes  from  Horta,  St.  Vincent, 
(Azores  Islands),  Freetown,  Elmina,  Cape  Town,  Cunga,  St.  Paul  Loanda 
(Africa),  and  Ascension  Island.    23272.*    (See  under  Rev.  G.  H.  R.  Fisk.) 

University  of  Aberdeen.  (Aberdeen,  Scotland),  (through  Mr.  Robert  Walker, 
Librarian  of  the  University).    Two  casts  of  fire-making  implements.    22502. 

University  of  the  State  of  New  York.  (See  under  New  York,  University  of  the 
State  of.) 

Upham,  E.  p.  (U.  S.  National  Museum).  Four  quartzite  implements  found  on  Blag- 
den's  Hill,  Pinoy  Branch,  District  of  Columbia.    22320. 


"  The  Curators  of  the  departments  to  which  the  collections  relate  are  preparing 
reports.  These  will  be  published  in  the  **  Proceedings  of  the  National  Museum.''  A 
preliminary  report  will  be  foand  in  section  i  of  the  report  nnder  the  head  of  Explora- 
tions. 
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Vail,  Mrs.  Amanda  (New  Britain,  CouDecticut).  Two  specimens  of  wiie  med  k 
experiment  of  laying  wires  in  pipes  in  tbe  ground,  and  a  specimen  of  wire  c»h: 
in  the  first  practical  experiment  of  telegraph  at  Speedwell,  New  Jersey,  irhid 
afterwards  transmitted  the  message  ''  What  bath  God  wrooj^ht."    23s!66. 

Van  Nordkn,  R.  T.  (San  Francisco,  California).  Photograph  of  an  inscribed  siobt 
found  at  Yarmouth,  Nova  Scotia.    22629. 

Varlry,  Thomas  (Wood ward ville,  Maryland).  Specimens  of  arrow-poiDts  awl 
fragments  of  pottery  from  Anne  Arnndel  Connty.    22678. 

Vathrlbt,  Rev.  A.  (Maisi^res  par  Lafertfe.  Hante  Mome,  France).  Eighty-eidi 
specimens,  representing  30  species,  of  shells  from  Japan,  Tonkin,  and  other  loc^l.- 
ties.     22506. 

YANDERiroKF,  LORENZO  (District  of  Columbia).  Pierced  tablet  of  striped  (HaU 
found  in  Medina  County,  Ohio.    22732. 

Van  Rknsselarr,  Mrs.  J.  Kino  (New  York  City).  Pack  of  Japanese  playing  card* 
(23174) ;  pack  of  Italian  playing  cards,  and  a  set  of  Chinese  dominoes  {2^^%\. 

Vaux,  Qeoroe,  Jr.  (Philadelphia,  Pennsylvania).  Specimens  of  flnorite,  orp:- 
ment,  limonite,  phenakite,  amarantite,  malachite,  psendomorph  after  aznn> 
Bpessartito  in  rhyolite,  Jarosite,  chalcopyrite  crystals,  siderontrite,  polished  s!.» 
of  blue  smithsonite,  and  a  pyrite  octahedron  from  various  localities.    232<7. 

Ybsterlund,  Otto  (Killarney,  Florida).  Specimens  of  dried  plants  and  io^c:«. 
mostly  Coleoptera  and  Lepidoptera.    22304. 

Waddey,  B.  F.,  (Alexandria,  Virginia).    Specimen  of  Aneistrodon coniortrix.   *J3I<>. 

Wagner  Free  Institute  of  Sciences  (Philadelphia,  Pennsylvania).  8peciiiM:2» 
of  selenite  from  St.  Mary's  Couuty,  Maryland.    21)238. 

Walcott,  Charles  D.  (U.  S.  Geological  Survey).  Forty-eight  specimens,  repr»~ 
sentiug  9  genera  and  11  species  of  Paleozoic  fossils  as  follows :  Middle  CamUriiu 
Piychoparia  king^  Walcott.  Upper  Cambrian  :  Aerolhele  subsidua  White,  Ag^v*- 
tu8  iuterairictus  White,  JaaphUcus  wheeleri^eek.  Upper  Si Inr iau  :  Balffhifniif- 
nulatuB  Linn,  Lingiilasp. T  and  one  unidentified  specimen.  Devonian:  Stropi^"- 
donla  calvini  Miller,  S.  canaee,  H.  <&  W.,  S,  rariabiliSf  Calvin,  and  BhifiickoP*':^^ 
alta.    22776.    (See  under  Interior  Department,  U.  S.  Geological  Survey.) 

Walker,  Bryant  (Detroit,  Michigan).  Four  species  and  varieties  of  physasfn>u 
Michigan.    22247. 

Walker,  Commodore  J.  G.  (U.  S.  Navy).    (See  under  Navy  Department.) 

Walkkr,  Lawsox,  &  Forney  (Allisonia,  Virginia).  Specimens  of  zinc  orw  fros 
Pulaski  County.    23215. 

Walkkr,  Robert.    (See  under  University  of  Aberdeen). 

Walter,  Rev.  Father  (Washington,  District  of  Columbia).  Model  of  house,  speci- 
men of  pottery  from  Cochite,  Santa  Domingo,  and  Santa  Clara,  birch-Urk 
flower  vases,  birch-bark  boxes,  old  Spanish  cross  inlaid  with  straw,  pair  of  oh. 1;!^ 
moccasins  (Pueblos),  and  beaded  stole  (22201));  specimen  of  hair  work  madel) 
the  Winnebago  Indians  at  the  Catholic  school  (deposit).    (22467.) 

War  Department,  U.  8.  Two  swords  presented  to  the  late  Gen.  James  ShicId^  by 
the  States  of  South  Carolina  and  Illinois,  for  gallant  services  in  the  MexicAL 
war  (deposit).    22876. 

W^ARP  <&  Howell  (Rochester,  New  York).  Three  specimens,  representing :)  j^o^n 
and  3  species  of  Silurian  triiobites,  Ogygia  guettardi  Brongniart,  AgapkuB  erpcnrt* 
Dolman,  and  Illamua  gigantea$  Brongniart  (exchange)  (22740);  2  specimeDs  <'i 
meteoric  iron,  from  Puquios,  Chile,  and  Erath  County,  Texas  (23268). 

Ward,  Miss  Anna  L.  (Waterbury,  Connecticut).  Model  of  seal-skin  Igloo  of.tb<* 
Eskimo,  seal-skin  coat,  seal-skin  tobacco  poncb,  pair  of  seal-skin  knraings  -m- 
fant*s  shoes),  a  bag  of  feathers  from  Hopedale,  Labrador,  and  2  mounted  sea;* 
23204. 

Waijd,  Prof.  H.  A.  (Rochester,  New  York).     Skull  of  Bomean  Crocodile  TomiU*^'^ 
achlegeli    (exchange)    (2283.5);   skeletons  of  Little  Penguin  {EudgpWia  wis- 
and  Gratsneker  {Podargua);  specimous  of  Ceratodua  and  King  Penguin  (Jl;>^««^ 
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Ward,  Prof.  H.  A.— Continued. 

dyiea  Pennanti)  (22901);  20  glass  models  of  invertebrates  (purchase)  (22902); 
2  specimens  of  West  Indian  seals,  in  exchange  (purchase)  (23608). 
Ward,  John  T.  (Washington,  District  of  Columbia).    Living  specimen  of  Sirixpra- 

Hncola.    23220. 
Ward,  Dr.  William  H.  (New  York  City).    Twelve  Assyrian  and  Babylonian  seals. 

(lent)  22326. 
Warrem,  Dr.  B.  H.  (West  Chester,  Pennsylvania).    Specimens  of  mammal  skins, 
comprising  Wood  Hare  (Lepus  aylvaiicua),  Varying  Hare  {Leput  amerioanua)f  Red 
Sqoirrels  {Seiuru$  hudtOHius)^  and  Ermine  {Putoriu8  erminea)  22789. 
Warrrn,  C.  W.  (New  York  City).    Two  specimens  of  bruclte  with  serpentine  from 

Hoboken,  New  Jersey.    22353. 
Watkins,  J.  Q.  (Zincite,  Missouri).    Photograph  of  a  large  mass  of  galena  from  the 

zinc  and  lead  mines  of  De  Oraif  &  Watkins.    23232. 
Watson,  Joshua  (Sedgwick,  Maine).    Builder's  model  of  schooner  and  brig.    22660. 

(See  under  W.  H.  Abbott.) 
Waynk,  Arthur  T.  (Charleston,  South  Carolina).    Three  specimens,  representing  3 

species  of  birds'  skins  from  Now  Mexico  and  South  Carolina.    22701. 
Wkbb,  John  S.  (Disputanta,  Virginia).    Specimen  of  insect  DanaU  plexippua  (22197) ; 

specimen  of  Great  Blue  Heron  {Ardea  herodias),  in  flesh  (2:)095). 
Webb,  F.  Sl  Co.  (Philadelphia,  Pennsylvania).    Two  copies  of  illustrative  catalogues 

and  a  price  list  of  artists' materials.    22554. 
Wbbstkr,  Geokgr  W.  (Lake  Helen,  Florida).    Thirty-three  species  of  marine,  land 

and  fresh-water  shells  from  southeastern  Florida.    (2;f434,  23043.) 
Webstkr,  Prof.  H.  E.     (See  under  Wesleyan  University.) 

VVeidenbach,  H.  (Qales  Woods,  Northeast  Washington,  District  of  Colombia).  Spec- 
imen of  quartz  pebble  from  Cologne  on  the  Rhino,  Germany.    22366. 
Welch,  Charlks.    (See  under  Guildhall  Library  Committee.) 
Welch,   William  (West   Pembroke,    Maine).      Builder's    model    of    two-masted 

schooner.    22(tr)0.     (See  under  W.  H.  Abbott.) 
Welker,  W.  W.   (Liverpool,  Pennsylvania).     Small  collection  of  archaeological 
objects,  consisting  of  pestles;  small  celt;  notched  sinkers;  arrow-heads,  and 
perforated  stone  (natural  formation)  from  Perry  County  (exchange).    23085. 
Wesleyan  University  (Middletown,  Connecticut).    A  collection  of  annelids,  from 
Bermuda,  gathered  by  Dr.  G.  Brown  Goode,  and  identified  by  Prof.  H.  £.  Web- 
ster, formerly  of  the  University  of  Rochester  and  now  president  of  Union  Col- 
lege, Schenectady,  New  York.* 
Wrsterman,  B.  &  Co.  (New  York  City).    Relief  map  of  Palestine.    22351. 
Western  Normal  College.    (See  under  Prof.  A.  H.  Conrad.) 
Wkstfall,  J.  W.    (See  under  William  W.  McCully  and  Captain  Z.  Wood.) 
Wharton,  Dr.  J.  E.  (Phoenix,  Arizona).    Specimens  of  azurite ;  azurite  altering  to 
malachite,  from  the  **  Copper  Queen  "  mine,  Bisbee,  and  a  specimen  of  wolfram- 
ite, from  Cave  Creek,  Maricopa  County  (collected  by  Dr.  W.  F.  Hillebrand,  of 
the  U.  S.  Geological  Survey).    22534. 
White,  Dr.  C.  A.  (U.  S.  National  Museum).    Engraved  portrait  of  Prof.  Dr.  Gerr- 

hard  von  Rath.  22C15. 
White,  Dr.  C.  H.  (Medical  Inspector,  U.  S.  Navy).  Specimens  of  butterflies,  from 
Apia,  Samoa  (22337).  (Through  Dr.  G.  W.  Woods,  medical  inspector,  U.  S.  Navy, 
Mare  Island,  California).  Skin  of  a  bat  {Fteropus  $p.)  and  9  birds'  skins,  from 
Samoa;  alcoholic  specimens  of  reptiles;  alcoholic  specimens  of  fishes  from 
Samoa,  comprising  Baliste8f  Chceiodon,  Caranx,  AcanthuriUf  Pomaventru8f  Gerres, 
Pvmpkeru,  Periophthalmus,  LuijanuSf  and  several  species  of  Lahroida;  alcoholic, 
specimens  of  insects,  mostly  orthoptera,  spiders,  and  myriapods ;  alcoholic  spec- 
imens of  marine  invertebrates,  crabs,  hermit  crab,  and  shrimp  (22499). 

'  For  a  full  description  of  this  collection,  see  Bulletin  26  of  the  National  Museum. 
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White,  Mrs.  Harriet  A.  R.  (Buffalo,  New  York).    Specimen  of  CaroliDa  pAmke^t 

(Conurua  carolincnais).    2*2266. 
White,  John  C.  (Bisbee,  Arizona).    Specimens  of  cuprite,  calcite,  and  azuriU  alter- 
ing to  malachite  from  tlie  "Copper  Queen"  mine  (collected  by  Dr*  W.  F.  Hill^- 

brand,  of  the  U.  8.  Geological  Survey.)    225iW. 
White,  J.  J.  (Palm  Beach,  Florida).     Six  species  of  fresh-water  shells,  from  CrrBt&i 

Lake,  Benzie  County,  Michigan,  and  specimen  of  PlanorbU  from  Lake  Wonh, 

Florida.    22665. 
White,  Robinson  (Washington,  District  of  Columbia).     Two  specimens  of  Vroc^n 

virginianua,  from  Virginia.    22318. 
Whitman,   Dr.  J.   S.  (Lyndon,  Kansas).     Specimen  of  Blarina  eimerea.    230r?7. 
WiDMAN,  O.  (Old  Orchard,  Maine).     Eggs  of  Progne  mbia  and  PtiMser  monianwi 

22860. 
Wilcox,  Glover  P.  (Fort  Niobrara,  Nebraska),  (through  Dr.  Timothy  E.  Wilcox.  U. 

S.  Army).     Vetebra  of  mastodon,  alcoholic  specimeus  of  mammaU,  specimeunf 

petrified  wood,  alcoholic  specimen  of  snake,  and  pieces  of  bone  and  qnartz 

23299. 
Wilcox,  Dr.  Timothy  E.  (U.  S.  Army)  (Fort  Niobrara,  Nebraska).     (See  nmi^r 

Glover  P.  Wilcox.) 
WiLDK,  Commander  George  F.  F.  (U.  S,  Navy).    (See  under  Navy  Department. 
WiLLCOX,   Joseph   (Academy  of  Natural  Sciences,  Philadelphia,   Pennsylvania 

Fresh-water  sponge  from  the  EvergladeSf  Florida.    22734. 
Williams,  Dr.  George  H.  (Johns  Hopkins  University,  Baltimore,  Maryland).    Col- 
lection of  rocks  representing  Pigeon  Point  contacts  and  Menominee  River  aod 

Marquette  greenstones  from  Michigan.    23145. 
Williamson,  Mrs.  M.  Bitrton  (University,  California).    Specimen  of  PeripUma  dit- 

CU8  from  Monterey  Bay,  California  (exchange)  (23135) ;  specimens  of  shellfs  fn-in 

the  coast  of  California  (23266). 
Willis,  Merritt  (West  Farms,  New  York).    Prehistoric  stone  implements  frm. 

Illinois  and  Westchester,  New  York.    22232. 
WiLLiTS,  Iton.  Edwin  (Assistant  Secretary  of  Agriculture).     (See  under  Dr.Alka 

Stuart.) 
Williams,  Mr.  (Great  Falls,  Montana).     Eggs  and  nest  of  SayormU  mjm 

Bonap.    22213. 
Wilson,  George  M.  (Mnllan,  Idaho).    Specimen  of  pyromorphite  on  limonite  from 

the  <'  Little  Giant "  mine,  Shoshone  County.    22463. 
Wilson,  Miss  Nellie  E.  (Washington,  District  of  Columbia).    Specimens  of  fliot 

implements,  etc.,  from  France  and  England;   obsidian  cores  from  the  Isltsd 

of  Milo,  Greece,  and  a  bronze  hatchet  and  fragment  of  a  copper  implement  frooi 

Pern.    22523. 
Wilson,  Mrs.  Thomas  (Washington,  District  of  Columbia).    Five  specimensof  pako- 

lithic  implements,  from  Piney  Branch.    22279. 
WiLLSON,  J.  M.  (Kissimniee,  Florida).    Specimen  of  Katydid  {PkyUopUrn  ohUm^- 

folia)  remarkable  tor  its  red  color.    22270. 
WiMRSCHKE,  R.  (Elkin,  North  Carolina).    Specimen  of  Lizard.    22322. 
WiMSATT,  R.  D.  and  Louis  B.  Johnson  (Washington,  District  of  Columbia).    Speci- 
mens of  Fish  Crow  {Corvus  osaifragua)  from  Virginia  (22879,  22965). 
Windsor,  F.  R.  (Alexandria,  Virginia).    Specimen  of  Great  Horned  Owl  (Buhorir- 

ginianua)  from  Fairfax  County.     2*3048. 
Winkler,  Dr.  C.  (Germany),  (through  Prof.  F.  W,  Clarke,  of  the  U.   S.   Nation^ 

Museum).    A  specimen  of  germanium,  a  new  metal  discovered  by  Dr.Winklerin 

1886,  near  Frieberg.*    22990. 


•This  specimeu  was  prepared  by  Dr.  Winkler.  It  is  of  a  grayish- white,  lustroo*- 
crystalline,  brittle  metul,  easily  pulverized,  unchanged  in  air,  and  soluble  ia  af*^ 
regia  regia ;  it  also  fuses  readily. 
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WINKL.RY,  Rev.  H.  W.  (Sacoy  Maine).     Specimen  of  Odostomia  ieminuda,  and  other 

species  from  Summerfield,  Prince  Edward  Island,  Alaska.    21)003. 
Winter,  W.  J.  (Denver.  Colorado).    Ribbon  badge  of  the  '-Cowboy  Club.*'    22307. 
WiNTON,  Rev.  George  B.  (Sau  Luis  Potosi,  Mexico).    Specimen  of  Phainopeplanitena 

(^22881);  3  specimens,  representing  3  species  of  birds  in  flesh  (22926). 
WiTHERBSES,  SHERMAN  &  Co.  (Port  Henry,  New  York).    Thirty-nine  specimens  of 
crystals  from  Mineville  (22435) ;  (through  Mr.  John  Birkenbine,  and  Dr.  David 
T.  Day,  U.  S.  Geological  Survey)  a  large  specimen  of  magnetite  (23000). 
Wolf,  Dr.  J.  L.  (Washington,  District  of  Columbia).    Living  specimen  of  Screech 

OwL     22684. 
Wolfe,  M.  (Dayton,  Ohio).    Seven  specimens  of  half-tone  relief-work  made  with 

the  donor's  fine  line  plates.    23080. 
WoLTZ,  George  W.  (U.  S.  National  Museum).    Specimen  of  stalactite  from  Fort 

Washington,  Maryland.    22702. 
Wood,  Nelson  R.  (U.  S.  National  Museum).    Specimens  of  birds  in  flesh,  killed  by 
flying  against  the  Washington  Monument  (22370,22398,22401);  Sumatra  Game- 
cock and  Game-chickens  (23101,  23180). 
Wood,  Capt.  Z.  (through  Mr.  J.  W.  Westfall,  U.  S.  National  Museum).    Specimens  of 
Ottrea  virginica  and  Myiilua  hammiua  attached  to  a  clay  pipe,  found  in  the  Poto- 
mac River.    22381. 
Woods,  Dr.  G.  W.  (U.  S.  Navy).    (See  under  Dr.  C.  H.  White.  U.  S.  Navy. ) 
WoosTER,  A.  F.  (Norfolk,  Connecticut).    Two  specimens  of  iusects,  Lueanus  dama 
Fabr.  and  Orthoeoma  brunneHm  Fabr.  (22458) ;  specimens  of  land-shells  (22613) ; 
picture  painted  on  mica  by  a  native  of  India  (22667) ;  copper  coin  (cinco  centi- 
mos)  of  the  Republic  of  Spain,  1870  (23015). 
WoRLEY,  Dr.  S.  G.  (Kissimmee,  Florida.)    Larva  of  a  Geometrid  moth  (Aplode»  ruhU 

voraria,  Pack).    22240. 
Worth,  S.  G.    (See  under  Carolina  Wood  Veneer  Works.) 

WoRTHEN,  Charles  K.  (Warsaw.  Illinois).    Nineteen  specimens  of  skins  and  skulls 
of  Arvioola,  Hesperomya,  PuUniu9  hraailienBia,  FroenatuBt  SpermopkiluSt  and  Neoioma 
(purchase).    22300. 
Wright,  Albert  A.  (See  under  Oberlin  College.). 

Wright,  D.  W.  M.  (Holly  Brook,  Virginia).    Specimen  of  limonite.    22961. 
WuNDERLiCH,  H.,  Sl  Co.  (New  York  City).    Pure  line-engraving,  by  H.  Goltzius,  "  The 
Massacre  of   the  Innocents"  (22416);  engraving  (imitation  crayon)  of  *'The 
Peasant  Girl,*'  by  Demarteau  (23280). 
Yarrow,  Dr.  H.  C.  (Washington,  District  of  Columbia).    Specimen  of  Uranidea  rich' 

ardnoni  from  Virgi nia.  2221 1 . 
Ykates,  Wiluam  S.  (U.  S.  National  Museum).  Fifteen  specimens  of  rutile,  speci- 
men of  rutile  in  quartz,  and  2  crystals  of  smoky  quartz  from  Hiddenlte,  Nortu 
Carolina  (22185) ;  620  specimens  of  kyanite  from  Black  Mountain,  Buncombe 
County,  North  Carolina  (22220).  (See  under  Ira  B.  Allen,  Mrs.  Hilda  Burdick, 
W.  E.  Hidden,  U.  S.  National  Museum.) 
YoDER,  J.  £.  (Lynchburgh,  Virginia).    Specimens  of  loose  rutile  crystals  and  loose 

crystalsof  limonite  pseudomorph  after  py rite.    22724. 
Young,  C.L.(Lamoine,  Maine).    Builder's  model  of  two-masted  brig.    22655.    (See 

under  W.H.Abbott.) 
Young,  Joseph  (Bellevue,  Iowa).    Arrow-head  from  Iowa.    22774.* 
YouNT,  Fred  (District  of  Columbia).    Specimen  of  Racoon  {Procjfon  lotor),    23164. 
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INDEX  A.^ 
•By  ldcalit3-. 


Acdessioti  , 
tiaiuber. 

AI>bott,  Dr.  W.  L „ 23I5S 

Aii>crifcan  Museum  of  NatHral    Ilintory, 

New  York  City •J'JlftS 

iiotAiiic  Uartlcti,  Capo  Tuwn * Xld-O 

Hrady^J.  II  1^288  1 

Camp.  J.  II -, _ 2237C 

<'^]Itn«,  J „ 229IC 

I>oo,  Mrs.  WilUaoiJI „ 23rje9 

J£tliriolo|cical  Muse^am,  Berlin,  Gcruuiny...  23146 

Fi>«k.  R«v.c;«orKeR ~ 23247  ^ 

OHBsa.J.  M  22403  1 

JohnS:    IT.  W.,  ManufacturiiiK  Compnny,  i 

New  York  City ., 22358  , 

Jouy.P.I. 23269 

LovcU,  K«lward 22452,23040  ' 

3Itiiieuin     d'llistoira     Nalurelkt,    Paris, 

Kvnncc 22913 

Oborlin  College,  Ohio 22262 

P«fHKrino,  F.Z.S 23072 

R«y,l)r.  E 22307 

Sttva«c,  M.F 22428 

.Singer,  Lieut.  Frederic,  U.S.NTavy 22742 

United  Btates  Eclipse  Expedition 23272 

^MiaRICA.. 

NORTH    AMERICA. 
BRITISH  AMERICA. 

ARricuUure,  Department  of 23118 

BcaJi.Dr.T.  H 22782 

Cheney,  S.  F  22108,23294 

Cox.  Philip 22592 

Dall,  Dr.  William  II 22410 

Department  of  Interior,  Ottawa,  Canada...  22793 

Fish  Commission,  U.  S 22772, 22819, 22.S51, 228C2 

Fletcher,  Prof.  James 2221« 

Urinnell.  George  Bird 22727 

Hall.  Williiim 22432 

Hcurich,  Chr 22704 

Hewitt,  J.N. B 23028 

Hislop,  Dr.  M 22908 

Interior  Department.    (L'.    S.   Geological 

Survey) 2252.S,  22978 

J-aflamme,  Rev.  AbW  J.  C.  K 22445 

McIIwraith,  T 22210 

MacFnrlane,  R 22503 

Peter  Red [mth  Museum,  Montreal,  Canada  23137 

I'ursey,  (}.  (} 22332 

.ScUvyn,  Dr.A.R.C 22441 

Spillnuui,  W.J 23076 

Smith.  Dr.M.C 22S43 

Stearns,  Dr.  R.E.C 23199 

Thompson,  Knieit  K 22850,22947 

*  Accesslona  are  indexed,  wherever  practicable, 
under  the  residence  of  t!ic  Hcndcr. 

H.  Mis.  129,  pt.  2 49 


Acoeision 
•*       number. 

Townsehd,  Charles  H 22862,22924 

Ulke.  Ilrtiry 23031 

Walter.  Rev.  Father 22209 

W^ird,  Miss  Anna  L 23204 

Wirvsley.  Rev.H.W  23003 

DAHI8H  AMERICA. 

Boehraer,  George  II 22371 

Pennsylvania   Salt  Manufacturing  Com- 
pany, Philadelphia,  PennsyivaAifi. 22Sl^ 

MEXICO. 

Dugds,  Dr.  Alfred £3254 

Kckert,  George  L 23009 

Fish  Commission,  U.S 22772 

Harney,  Mrs.  Mary  ft 22920 

IlHyward,n.M > 22222 

Hemphill,  Henry ..23032, 2»)34, 23103 

Henry,  W.G 22834 

Jacobs.  F.O 23110 

Museo  Michoaoano 23008 

Orcutt,  O.  R 22466 

Pond,  Lieut. Charles  F., U.S. Navy 2«07 

Pringle.C.O « 23094, 

Schuttler  &  Hot» 

Stanton,  T.  W 22453 

Stone,  Mrs.  E.  J 2331B 

Ulke,  Henry ., 23031 

Winton,  Rev.  George  B 22881,22925 

VRITEO  STATES. 

Alabama: 

Avery,  Dr.  William  C 22815, 23293, 23329 

Fort  Payne  Coal  and  Iron  Company  ...  23194 

McCullars.D.S. 23062 

MoCully,Wm.  W 22775 

Alaska: 

Alaska    Commercial    Company,    San 

Francisco,  California 22485 

Bean.Dr.T.H 22762,22694 

Bonnett,  Peter 22911 

Dall,  Dr.  Williiim  II 22216 

Emmons,  Lieut.  Geo.,  U.  S.  Navy  ..22759, 229J2 
Fish  Commisslon,U.H..2r72. 22851,22804, 22884 

Healy,Capt.M.  A  23141 

Kobcr.  Dr.  George  M  22761 

Reynolds,  Dr.  F.  S 22590 

Rlvers.J. J  23191 

Abizona: 

Agriculture,  I>epartment  of 23030, 2.333^ 

American  Mutwium  of  Natural  History, 
New  York  City 22)96,22629 

under  the  locality  whence  pb^ipe^  i^tber  thaff 
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Aooesslon 
number. 

ABIZ09A— Conttnaed. 

Arisona  Sandstone  Company,  Los  An- 
geles. California. ^  2£2G3 

Barnes,  JndgeW.H 22601 

Brown,  Herbert 23181, 228iH,  22903, 32928, 

22962, 23029, 23128, 23296 
Bureau  of  Bthnology,  U.  S...23175, 23192, 23193 
Carpenter.  Capt.  W.L.,U.S.  Army...225l7, 22525 

EnglisA,  George  L.  A  Co 22572, 22870 

Pish  Commission,  U.  R 22772 

Goodwin,  Dr.  F.H 22593 

Hall.  Mrs.  Charlotte 23281 

Hillebrand.Dr.  W.  F ^.  22483 

Interior  Department.    (U.  S.  Geologi- 
cal Survey) 22599.22605,22741. 

22826.22827,22897 

Kober.  Dr.  George  M 22761 

Laoy.H.E 23600 

lAmbom,Dr.  Robert  H ^  23224 

Rioe,Willard 22735 

Smith,  W.B ^ 22368 

Htejneger,  Dr.Leonhard 22466, 

22524, 22573, 22606, 22809, 22896 

Wharton.  Dr.  J.  E 22534 

White,  John  C 

ABKAirsAs: 

Bosworth,  Prof.  Frank. 

Brown,  Charles  F 

Jenny.  W.P 23139 

MoBrier,T.M 23116 

Pleas.  C.E « 22818 

Califorkia  : 

Anthony,  A,W «..  22840 

Beldlng,  L 22191, 22268.22874, 23131, 23132 

Bond,  T.  Edward 

Brlggs,  C.  H 

Call,  Dr.S.  J 22769 

Cooper,  J.O 22627 

Curtin,  Jeremiah 22591 

Donahoe.  Joseph  A 23114 

Elgenmann,  Mrs.  R.  8 22966 

Emerson,  W.  Otto...! 22861.22940 

Fish  Commission,  U.  S 22772 

Frost,  L.L 22672,23214 

Gleeson.Dr.J.A.P 22206 

Haley,  William  M 23151 

Henshaw.H.  W 22470 

Ingersoll.A.  M 22768 

Interior  Department.     (U.  S.  Geologi- 
cal Survey) 28160 

Keep,  Prof.  J 23136 

Knowlton.F.H 22594 

Khowlton.W.J 22843 

I^e  Breton,  Albert 22965 

Negus,  Miss  B.  R 22979 

Orcutt,  C.  R 22456 

Palmer,  William 23184 

Pond,  Lieut.  Charles  F.,  U.  S.  Navy 22807 

Raymond,  W.J 22745,23252 

Riley,  Prof.  C.  V 23340 

Stephen,  James 22610 

Tourtellette,  Mrs.J.H 22693 

Van  Norden,  R.T 22629 

Williamson,  Mrs.  M.  Burton 23135,23226 


nombrr. 


Colorado : 

Biooks,  L.F ^ — ^.  z:.--: 

Carlisle.  Harold  ....« - .^  IS: 

Cockereil,  T.  D.  A -  -  ::.:: 

Colorado  Biological  AJW^cialion  .JiSrr.  .i« 

Fclch,  M.  P \..L :-i 

Fish  CoramUsion,  U.  .S> rJTTl  ->  . 

Qalc,  Denis .,- -v: 

Interior  Department.  (U.  8.  Geolo:;iiiil 

Survey) ~. .- -'.; 

Smith.  II.G.Jr .-  ::- 

Smith.  W.B :: - 

Winter,  W.J 1'' 

CONIfKCTICUT: 

Crosby.  C.  H •j:Jino.2317fl2211  .Ji 

English.  George  L.,&  Co _ _  i>T 

Randall,  William  H »..-  r^li 

RawBon.C.L ~.       :'« 

Vail,  Mrs.  Amanda •* 

Woostcr.A.F 224?>vl 

Dklaware  : 

Cresson,  Dr.  H.  T ., ^ ?':* 

Morrow.  H.  W r 

Pusey  and  Jones - .- ^"  ■ 

Robinctte,  Frank ^ :^^ 

District  op  CoLm bia  : 

Ashford. Edwin  W -V 

Bean,  Barton  A -«*' 

Beckwith.  Paul .23395, 22'>J9.  iv 

Black,  A.C _ «..       :y^' 

Boggs,  Julius  O - —  .r' 

Breed,  Dr.  Daniel 2.'"*5 

Brownell,  Frank  E „ rr}« 

Bruflr,Mr8.J.G irtir  > 

Burger,  Peter rsjer-' 

Bryan,  C.  E ^^ 

Chatard.Dr.T.  M :.' ' 

Cissel. George E J*- 

Clark,  A.Howard ., r  ' 

Colburn,  A.  E , _.ZS.V',-/i' 

Cole,  W.  P _  ?ri 

Corson,  John -t"'" 

Coues,  Dr.  Elliott ^T^v 

Cresson,  Dr.  H.  T ..„ t:  - 

Dall,  Charles  W ^  t-''^ 

Dall,  Dr.  William  H ^^ 

Deery,  Thomas  P -  ^' 

Dorsey,  Clement .«. ~'-' 

Dougal,  William  H -   * 

Driver,  George  W -..«..-  :^'* 

Earll,  R.  Edward. « -  ^>- 

Emery,  Mrs.  M.  O ^^ 

Fieg,  Jacob t^^ 

Fish  Commission.  U.S --'' 

Fisher.  Dr.  A.  K --' 

Forney,  E.O ., --C* 

Fowke,  Gerard -*' 

Fenwick,W , .^'M 

Gillln water.  Miss -  ■"* 

Golden.  R.  A ^*^ 

Goldsmith,  J.  8 2?-' 

Goode.  Dr.G,  Bro wq... 22616, 236%, Z!^t^''' 
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Aooemion 
number. 
DisTBiCT  opCoLUMBiA~Ck>ntlnued. 

Goode,  Mrs.  O.Brown 32391,33314 

Ore«n,  William  J 23283 

H*noock,Mrs.W.S 2242d 

Handy,  Rev.  J.  A 23023,23836 

Harknem,  Henry 22967 

HarriM>n,  Hon.  Benjamin  f  President)..  330S9 

Hawkins.  Willis  B 22550 

Hazen,  Henry  H 22622 

Hendricks,  Italph  M 22937 

Henry,  Miss  M.  A 220&9 

Henshaw,  H.  W 22301 

Heurich,  Chr 22704 

Hillebrand,  Dr.  W.F 23026 

Hobgood,  John  H -  22276 

Hogan,  J.  J 22763 

Horan,  Henry 22761 

Hornaday,  William  T 22317. 22676, 23310 

Interior  Department.  (U.  S.  Geological 

Survey) 22609,22891 

James,  Prof.  Joseph  P 23602 

Johnson,  Lewis,  A  Co 22777 

Kidwell,  Harry 22492 

Kilbourne.  Dr.F.L 22988 

Knox,  Mrs.  N.M 22878 

Koehler.B.R 22954 

Langdale,  John  W 23014 

Lee.  Qeorgo 22804,22637 

Lewis.  Harry 22316 

I>ewis.  W.F 22982 

Logan,  Mrs.  John  A 22643 

Linell,  Martin  L 22706 

LIchtz,  M.  W 22621 

MeConnell,Dr.  J.G 23234 

McDonald,  Col.  Marshall 22181 

Magee,  Robert  E 22574 

Marron,  Thomas 22825 

Marshall,  George 22461,22996 

Bfartin,R.  H 23231 

Mayforth,  Max 22614 

Maynard,  George  C 21284 

Meigs,  Gen.  M.  C,  U.  S.  Army 22748 

Merrit,  W.  A 22766 

Harrison,  W.  Miles 22799 

Mills,  Theodore  A 23331 

Moore,  Harry 22617 

National  Museum,  U.S 23005 

Iifavy  Department  (Bureau  of  Naviga- 
tion)  22469 

Nicholson,  J,  Brauner 22877 

Niehaus,  Franz 22731 

Noah,  John  M 224:M,  22559, 22831, 23096 

Osborne,  J.  W 22290,23155.23217 

Palmer,  Joseph 22996 

Palmer,  William 22235,22994 

Perry,  Miss  Edith 23218 

Pettit&  Dripps 22207 

Phillips,  Hallett .% 22940 

Phillips,  Osonr 22683,22964 

Poesche,  Herman 22389,22715 

Pocsche,  Victor 22388,22663,22803,22874 

Poesche.  V.L 22508 

Price,  Charles  P 22618 

Pioadflt,  8.V 22631 

Posey  and  Jones , „„ „„  228U 


Accession 
number. 

DisTmcrr  o**  Columbia— Continued. 

Rhees.  William  J 22219 

Richmond,  C.  W 22256 

RidgWay,  Robert ..23737,22746,22846 

gkhmidt,  Edward  S...2264a,  32577, 33611, 22634, 
22716, 22779. 22802, 22883, 
22993, 22966, 23077, 23222 

Schmidtt,  Nicholas L3270 

Schonborn,  Henry  F.,  jr 22399 

Sohuermann.  C.  W 22294 

Scollick,  J.W 23179 

Shlndler,  A.Zeno 22250 

Shufeldt,  Dr.R.W.,U.S.Apmy 22182 

Simpson,  Marshall 22355 

Si ncell,  Charles  W 23223 

Smith,  Dr.  Hugh  M « 22902,23219 

Smith.  W.R 22440 

Stanley,  G.W 23177 

Stewart,  Henry  E 22752 

Stincmetz,  Samuel 22886,22491, 

22804,22509,22527 

Stone,  Mrs.  E.  J 23819 

Tonnel,  Alonzo 22248 

Upham,  E.  P 22320 

Waloott,  Charles  D 22776 

Ward,  John  T 23220 

White,  Dr.  C.  A 22615 

Wilson.  Misa  Nellie  E 22441 

Wilson,  Mrs.  Thomas 22279 

Wolf,  Dr.  J.  1 23684 

Wood,  N.  R 22370, 22398, 22401, 23101, 23180 

Wood,Capt.Z. 22881 

Yount,  Fred 23164 

Florida  : 

Burns,  Frank ..22682,22879,22888 

Dall,  Dr.  William  H...... 228T5 

DeGolier,W.F 22904 

Greegor,1 22474,22604,22767,2 

Martin,  John  L 

Menge.  J.  F 23300 

Mills,  Robert  A 23196 

Molan,  James 22797 

Spencer,  V.0 22242 

Stone,  Mrs.  E.  J 23319 

Vesterlund,  Otto 22304 

Webster,  George  W. 22434, 23043 

White,  J.  J ; 22865 

Willcox,  Joseph 22784 

WiUson.J.M 22270 

Worley,Dr.8.Q 22240 

Geokoia  : 

Burdick,  Mrs.  H 22396, 23069 

Meigs,  Gen.  M.  C,  U.  8.  Army 22336 

Russell,  I.  C 23001 

Idaho: 

Chase,  E.  8 22328 

Clark,  Waldo  J 22182 

Kober,  Dr.  George  M« 22761 

O'Neill  &  Hillis ^ 22.191 

Wilson,George  M 224G3 

Illinois  : 

Adams,  C.  F 22798 

Adams,  W.H 22570 

B»rtlett,  Dr.  John 33250 
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Aocewlon 
number. 
Illinois— Continued. 

Bliss,  Lawson  S 22909 

Coale,  Henry  K 229ti9 

Ilinkley,  A.  A 2310U 

Hodge,  H.(* 22330,22409,23017 

Manning,  K.P 22324 

Marcom.O.F 23037 

MatthewH,  K.0 22991 

Newlon.  Dr.  W.8 22836 

Polinir,  O.  C 22429 

Robinson  Brotlien* 2W16 

Sliufeiat,  Dr.  It.  W.,  U.  S.  Array 231)37 

Strode.  Dr.  W.  8 22288 

Willis,  Mcrritt 22232 

Indiana: 

Fish  Commission,  U.S- 22900 

HarRrave.C.  A 22686 

Jnmes.D.1 22442.23120 

.Jacobs.  C.P 22729 

Museum  of  Comparative  ZociloRy,  Cam- 
bridge. Massachusetts 22S.VI 

Pike   Manufacturing   Company,  Pike 

Station,  New  Hampshire 22812 

Indian  Territory: 

Hoover,  A.  M 23007 

Matthews,  EG 22991 

Merrill,  Assistant  Surgeon,  J.  C.,U.  S. 
Army 23290 

Iowa  : 

IJuckland,  .Tohn  M 22«W9 

Conrad,  Professor  A.  H 22i»46 

Decring,  D.A 22788 

Harlan,  A.  W  22415 

Lechten berg,  George  H 23287 

Young.  .Toscph 22774 

Kansas: 

Becker,  M.J 23326 

Fish  Commission,  U.S 22852 

Hayward.U.S 2:«)83 

Ho\var«I,U.S 229S8 

Newlon,  Dr.  W.  S 22498. 22836 

Strong,  J.  C 22707 

Whitman.  Dr.  J.  S  23087 

Kentucky: 

Crandall.A.R 22443 

Dudley,  Prof.  W.  L 22981 

Fowke,  CJerard  22173 

Poabody  Museum,  Cambridge,  Massa- 
chusctU 23111 

I.m'isiANA  : 

Dungan,  I.«s1ie  W 22620 

Frye.F.H.G 22738 

Harvey,  George  W 22205 

Kohn,  Gustavo ^ 22915,22960 

Laughlin,  Miss  Jennie  0 229(V3 

McCoy,  .Tohn  F 229S7 

Maine: 

Abnott.  W.  H (see  p.  719) 

Adams.S.and  J 233.39 

American  Museum  of  Natural  History, 

•   NewYork<'ity 22188 

Bayley»If#-of.  \y.^ 2.3a30 

3uck,Ijarry  H , 22819 


AccesSiOo 
numbr 

Maine— Continued . 

Campbell,  O.R.&  Co 2Jr:>, 

Carlton.  Dndley  A 2." 

Coffin.  Hon.  V.  L '^-^^ 

Colby  University,  Watervitle.^ i:> 

Cousins.  Hamcn   rx-'*' 

Crawford,  James  IJ _  .'>.': 

Dall.  Dr.  William  H -.»: 

Day,  Moses  B -    .'.v.- 

Dor itz,  Robert z. 

Grant,  Isaac  M —  i.  •% 

Greenlcaf,  Hon.  Eugene 2iir.7,_  1' 

Hardy,  Manly „*i»>\-V*. 

Kennedy,  J  21' l- 

I^ord,  Abraham *>'.: 

Maine  .State  College,  Orono l.'i 

Merrill, L.B ^ rr.- 

Myers,  A.  H -\^- 

Perry,  N.H .j  ;♦ 

Rogers,  William irr\ 

Simpson,  D.  A li  "»: 

Smith,  Dr.  Hugh  M ^ ir.y 

Tyler,F.  L j.  j 

Watson,  Joshua Jl  -*< 

Welch,  William :.  s. 

Young,  C.L -v." 

Maryland: 

Aberl,  Charles il--'. 

Ashford.Iildwin  W li\:: 

Biayus,  B.  H  .....^ _  i::.^ 

Billopp.Dr.J.S 2:% 

Bohrer.C.C TA': 

Boucher,  William,  jr „ **-5 

Ca.ssln,  Joseph  A Hi* 

I>ufour,Dr.F 22257,::; 

Duvall.  George  W ::r'- 

Farnham,  A.B 22977,2:" 

Fiek.G.  A 2^  . 

Friedenw.iUl,  Dr.  A 22M4,22914  i*^!:. 

Gacldis,T.S 21-: 

Galloway,  C.D.,jr ^ il»^' 

Gilman.Z.  D ~«. ,  J----' 

Golden,  Mrs.  L.C 2rr 

Harris.Gwynn 22^21'  -•" 

Haupt,  Prof.  Paul ^ 2->-l 

Herberson,  John  W _ Z^T 

Herborson,  William  A 2-.' 

Hunt,  Masters  Dick  and  Harry  Druna.  U.'* 
Interior  Department.     (U.  S.  Oeolog- 

ical  Survey) *J-'4i 

.Touctt,  James  E -i-** 

Kennedy,  J.  M « _  i*'  - 

L.'iudvoigt,  Edward JJT' 

Tvcague,  Oliver  8 ^.  t:~ 

LeDuc,J -- 

Tx>fler,  John 233ST  2:  - 

Marshall,  George 23635, 229K.  . 

Merrill,  George  P :. 

Palmer,  William 2292-?,  22JrJ9,  - '  - 

Ridgway,  Audobon  W ^_ i.-' 

Kidgway.  Robert  2224K:r 

Scllner,  John » 22--: 

Sandy  Point  Durkins  Club 2^ 

Sanford.  Capt.  K.  H r«^-' 


INDEX   TO   LIST   OP   ACCESSIONS. 


773 


AcceHsion   I 
number.     ; 
Maryland— Con  tinuedi 

Shriver,  Howard 23298  ' 

Stabler,  Harold  B 2262:}  I 

Steinert,  M 23351   | 

Varley,  Thomas 22578 

Warner  Free  Institute  ofScience,  Phil-  | 

delphta.  Pennaylvania 23238 

Wollz,  George  W 22702  \ 

M  ASHACHUSETTfi :  | 

Appleton,  Nathan 23206  I 

Krewsler,  William 23133 

Brijchai«,<i.L 22359,21187 

Brown,  MiiM  Louise  H. 22953  ■ 

Candapc,  U.  «.  F 22782  | 

<^ook,E.P 23322 

Edwards,  Vimil  N 22224,22231 

Fish  Commission,  U.S 22533  I 

Gleason,  Jamc8  M 22430  , 

lleliotype  Printinjr  Company,  Boston..  22512  | 

Keith,  B.  F 22780 

Koehler,  MiasHedwijf  J 22494  ! 

Ko«hler,S.R 22513,22514  | 

T^ibrary  of  Harvard  University 23173 

"  l.yon,Prof.D.0 22352  I 

McT^in,  Capt.GcorKo  M 22795  i 

Mason,  W.  A.&Son .' 22781    ' 

Nyc,Willard,jr 23018  | 

Pransr,  L.,&Co 22773  | 

Schoenhof,  Carl 22723 

Hcott,  F.  H 231G7 

HI ocu m,  Capt.  Joshua 22785  | 

Stobbins,  N.  L 2-29.30 

War  Department,  U.  8 22876 

MicmiGAN: 

Adams,  Fred.  J 22217 

Adami,  William  W 22229 

lenient,  C.S 2a33t 

Boas.E.F 22839 

De  Mott,  W 23066 

Elrick,W.R 22437 

Fish  Comniisision,  U.  S 22909 

C4ibbons,  Mrs.  M.  A 23044 

<;iover,Rev.A.K 2;}i49 

Hutchinson,  K.  M 23115 

Stearns,  Frederick  &  Co 23097 

Walker.  Bryant 22247 

^Vhite,J.J 22665 

Williams,  Dr.  George  H 23145 

Minnesota: 

Agriculture,  Department  of 23073 

Babbitt,  Mis-8  Fannie  E 22700  \ 

Benedict,  James  K 2249.3 

Francis,  Joseph 23240  ' 

Interior  Department.  (U.  8.  QeoloKiciil  1 

Survey) 23138 

Xutter,  Frank  H 23a32  | 

l>nehesne,  I^on  C  22830 

Mabbett.  Gideon 22314,23304 

Miller,  Mrs.  N.V.D 22971 

Blankinihip.J.W 22302  | 

Cunningham,  Roger 23084  I 


Acoeasion 
number. 
Mi&Houui— Continued. 

Drury  College,  Springfield 22179 

Elltoit,  C.  E 32427 

Interior  Department.  (U.  8.  Geological 

Survey) 23186 

Hurter,  Julius 23126,23335 

Watkins,  J.  Q , 23332 

Widman,0 * 22860 

Montana  : 

American    Museum  of  Natural  ^His- 
tory, Now  York  City  22188 

Grinnell.GeoigeBird 22263 

Interior  Department.   (V.  S.  Geological 

Survey) ] 22868 

Merrill,  G.  P ,„.  22357,22490 

National  Museum,  U.S 228C8 

William.-,  M.r. 22213 

Nebraska: 

Boston,  William  G 23052 

Gatschet,  Dr.  A.S 22675 

Grand  Commandery  Knights  Templar 

of  the  Slate  of  Nebraska 22449 

Kay,Capt.P.H.,U.S.Army 23282 

Wilcox,  Glover  P 23299 

Nevada : 

Interior  Department.    (U.  S.  Geological 

Survey) 21363, 2'2547, 22563. 22564 

Keeier,  Charles  A  22215 

New  Hampshire: 

Hodge,  E.B 22571' 

New  Jersey: 

Adams,  L.J 22673 

BInney,  W.G  22203,23129 

Brown,  Mrs.  M.E 22588 

Collings,  Joseph  Z 22583 

Church,  Joseph  &  Co 22562 

Hidden,  W.E 23162 

Lamborn,Dr.Rol>ert  H 23224 

Morton,  Dr.  Henry 23056 

New  Jersey  Hi.Htorical  Society,  Newark  23163 

Pennsylvania  Railroad  Company 23318 

Jjhick,  Charles  S 23208, 23253 

Smith,  Dr.  Hugh  M 22918 

Smith.  Prof.  J.  B.S 22780,23307 

Smith,  Willard  P 23330 

Stevens  Institute  of  Technology,  Ho- 

boken 23057 

Warren,  C.W 22353 

New  Mexico: 

Barrett,  O.  D 22362 

Bentz.W.H 22538 

Bremen,  M.  H 22552 

Clark,  Edward 22542 

Hamil.G.D 22543 

Hillebrand.Dr.W.F 22539 

Hodges,  F.  W 23236 

Huntington,  Prof.  J.  H 22893,23035 

Interior  Department.   (U.  S.  Geological 

Survey) 22848 

LamlK>rn,  Dr.RobertH 22871 

Lucas.  J.  A Z 22536 

Luff.  C.J.&Co 22537 

McGregor,  Alexander 22530 
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Aooeasion 
number. 
Nkw  MiExico— Continued. 

MaUhews,  Dr.  W., U.S.  Army 23123 

Powell,  Maj.  J.  W  23046 

Shufeldt,  Percy  W 22201 

Shufeldi,  Dr.  R.  W..  U. 8.  Army...  22974, 23242 

St^neger.  Dr.  Leonhard 22673,22606,22800 

Tarr,  E.F 23150 

Walter,  Rev.  Father 22209 

Wayne,  Arthur  T 22701 

New  York: 

Amerft«n  Bank  Note  Company,  New 

York  City 

American  Museum   of  Natural   His- 
tory, Npw  York  City 

Adams.  William  W 22229 

Avery,  8.  P 22515,22961,23090 

Bangs  &  Co 22813 

Barrett. F.N 22501 

Benedict,  W.H  22346 

Berger  &  Wirth 22540 

Binney,  W.G 22178 

Blunok,  A.E 23142 

Bond,  L.  W 

Brown,  Thomas  S 

Buehring.Fred  22319 

Casey.  Capt.T.  L 22824 

Chandler,  Prof.  Charles  P 22418 

Chapman,  J.  Linton 22950 

Cornell  University,  Ithaca « 22484 

Cowen,  Philip 22327 

Cox,Mr8.S.S 22714 

Cressiiigham,R.H 22975 

De  Graft,  J.  T 2»970, 23195 

Devoo,  F.  W.  &  Co 22556 

Dusehak,  Adolph  22194 

Duicher,  William .23166 

Farrer,  Henry 22641 

Fisher,  Dr.  A.  K 22845 

Fuchs  &.  Lnng 22555 

Grifflng,  Charles  M 23011,23021 

Grifilni;,  Moses  B 

Holbrook,K.L 

Inferior  Department.    (U.  R.  Geolog- 
ical Survey)..  ..22344. 22446, 22730. 22847, 23230 

Juengling,  Fred 22510 

KantrowitE..T.  H 22338 

Kemp,  Prof.  J.  F 22486 

Keppel.F.  &  Co 22417,23279 

Kimmel  &  Voigt 23278 

Knapp,  Edward ^  22934 

Kunz,  George  F 22647 

Kurtz,  William 21517,23320 

Leggat  Brothers 22480 

Lithographic  Company, The  H.Bencke  22511 

McCoun,Mi8s  H.J 23104 

Manning,  R.P 

Mason  Sc  Hamlin 

Miller,  William 22509 

Mumley  &  Tliomas 23033 

Niven,  William » 22377 

Ogden&Tappan 

Osborne,  J.  W ^ 

Osgood.>Prof.  Howard 

Phillips,  N.  Taylor 

Phinney,E .„ 23169 


numbtt. 


.23» 


Nkw  York— Cootinned. 

Pike,  Nicolas ~... 

Poblman,  Dr.  Julius 

Scbiefflin,  W.H.  &Co ST. 

Sclentifio  Publishing  OompAny.....^..  zaai 

Sharp.  C.  A.  A  Co 2296a.  S321Q.2S2S.3S(> 

Smillie,  James  D 22557, 22958, 2r4S,2e:« 

Stanton.  W.  M 2SS 

Stevenson,  Prof.  J.  J .25140. 2B6 

Sypher&Co ~~  ZSSi 

The  Photogravure  Company ...........~.  SlTi 

Thomas.  Rev.  H.H 23249,  SKS 

Thompson.  J.  H.,jr 2t't: 

Tiffany  &  Co STri 

Trimble,  Alft-ed »b 

Tucker,  Clarence 22721, 2» 

University  of  the  State  of  New  York. .  as 

Ward,  Dr.  William  Hayes .«  2!tt 

Ward  A  Howell _ ^  »« 

Westerman,  R.  A  Co 2SA 

White.  Mrs.  Harriet  A.  R .,.,  _  22S 

Willis.  Merritt -.  2Si 

Witherbees.  Sherman  ic  Co 22345, 23KI 

Wunderlioh.H.  &Co .22416,2ai 

North  Carolina: 

Brimley.H.S.andC.S 22Tri 

Buie,  Dr.  D.  M -  2Sa 

Burch,B.  A -  2251 

Bureau  of  Ethnology.  U.  S 2ll>* 

Cramer,  Stuart  W 2:a: 

Faison.  Walter  E _  iTM 

Fish  Commission.  U.S 2i»» 

Harper.  G.W.F - 222-; 

Kesler.C.W ._  2L«i? 

Lake,B.B t£H4 

Lindsay,  H.  A Sr- 

Lucas,  Dr.  H.  S IM 

Mclaughlin.  R.B SSr 

McRae,  Donald ., _  ^^*i 

Monroe,  J.  A ^ 'v.* 

Mooney.  James 2;4ii 

National  Museum.  U.  S 25C 

Spainhour.Dr.J.M *:> 

Thomas,  W.S ., 275 

Toms.  Capt.  M.  C .22347,21'^' 

Treasury  Department,  U.S.  (Coastand 

Geodetic  Survey) 22?* 

Wimesechke,  R _  22S 

Yeates,  W.S .22185.S3 

North  Dakota: 

Allen.  J.  D Sft. 

Ohio  : 

Benson,  Lieut  H.C..  U.S.  Army _.  2iU 

Betty,  Dr.E.G 2iif 

Burton.  W.M ., „ ZL, 

Camp,  J.H 2J0 

Carey,  Harriet  W 224" 

Cincinnati  Museum  Association,  Cin- 
cinnati  ..^..^ STJ: 

Cox.  W.V ^ 2*^. 

Freeman.  D.N .....^ Tff 

Gaddis,  John  J - „  «- 

Gerard.  Powke 22*:. 

Hennig,  Dr.  R.  Waldon.. 2Sf^ 

Huggins,  Jadg« JSI^ 
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Accession 
number. 

Oh  lo— Continued. 

Jacobs,  P.O 23047 

I^ee,  Dr.M.F...^^ 229T7 

Manuinir,  B.P 22324 

Meroer.  R.  W 23055 

Moorehead.  W.K 22689,22600.23086 

Oberlin  College 22198 

Payne,  Qen.  Walters 23004 

Peabody  Museum.  Cambridipe.  Mass...  23111 

Power.  J.B  28827 

Rockwood  Pottery  Company,  Cincin- 
nati   22190 

Spillman.  WillUm  J 23076 

Sterki.Dr.V 23127 

SterliMK,  Dr.  E -  23271. 

Vnnderheof,  Lorenzo 22782 

Wolfe.  M - 23080 

Okkoov: 

Bsyley,  Dr.  J.R 2.';244 

Dorsey.  Rev. .T.Owen 22892 

llemphilK  Henry 23102 

Johnson,  O.B 23321 

Uearaes.  Thomas  Q 22457 

t*KXSNSVLVAXIA; 

RAker.  W.8 23061 

Uftldwin.  I.  W 22872 

llenth,  J.W  22379 

Bcckwith,  Paul 22312 

i'resson.  Dr.T.Hilborn 23198 

Ciiliii.Slewart. 28292 

F«iriicy,K.0 22375 

Frietlriclia  Brothers 23183 

CSnrrison,  P.L 22313 

Olaser,  Peter 22267 

Uiitekunst.  P 23213 

llayden.  Emma  W 22882 

Johnson.  Charles  Enew  &  Co 22&21 

Rlinges.  J.P 22968 

L4iCoe,  R.D 23049 

I^mborn,  Dr.  Robert  H 23224 

I^indsay  and  Early 23316 

McKee,  Maj. George  W..  U.S.  Army 22587 

McMasterB,T.0 22208 

Manning,  R.P 22324 

Penn's  Museum  and  School  of  Indus- 
trial Art.  Philadelphia 22421 

Perry,  Tawney. 22883 

Pilsbry.  II.  A 22254 

Pittnburffii  Reduction  Company 22986 

Richards,  J.  T 23054 

8ayles.;ra 22284,22323 

Hpringe'r,  James  E 22277 

St«inert.M -..  23351 

BuUberger,  D 22325. 23147,23302 

Vaux,  Georgejr 28287 

Warren,  Dr.  B.  H 22789 

Weber.  P.  A  Co 22554 

W^clker,  W.  W 23a« 

Hboi>k  Island: 

Crosby,  P.  W 22880 

I^wis,  George  A 22255.22383 

»mith,  Edward  C 22252 

Houthwick.  J.  M 22905 

Btorer.Dr.  H.R 22702 


Accession 
numbevh 
South  Carolina  : 

Carolina  Wood  Veneer  Works,  Clin- 
ton, North  Carolina 22808 

Lartegue.Dr.O.B 22805 

Loomis,  Leverett  M..  22593. 22686, 22666. 22677, 
22718,22733 

Stuart.  Dr.  Allen 22245 

Wayne,  Arthur  T 22701 

South  Dakota: 

CoUistor,  J.  C 28161 

EIrick.W.R 22487 

Jackson,  Mrs.  A.  C 22913 

McGillicuddy,  Dr.  V.  T 22431 

Sanborn,  W.  D 230M 

Scott.  Samuel ».a 23243 

Sidey.  J.  P 23045 

Tenniesseb  : 

Emmert,  J.  W 22865 

Fish  Commission,  U.S 22900 

Huddleson,N 82184 

Monroe, J.P 22679 

Morrison,  James  H 22639 

Myer,  W.  E « 22771 

Rogt&n.JMmes  W 22579 

Sayles.Ira 22919 

Thomas,  W.  H 22820 

Toombes,T.0 22188 

Texas : 

Askew,  H.0 22299 

Barnum.  Liout.  M.  H.,  U.  S.  Ai  my. .22239,22372 

Daniel,  Dr.  F.  K 23S28 

Pield  &  Greenwood 22238 

Hill,  Prof.  R.T 22341 

Hopkins, O.L 22674 

MoDaniel,  W.  L 22867 

Mason,  Prof.  O.T 22532 

Merrlam,  Dr.  C.  Hart 22931 

Ragsdale.O.  H 22414 

Roessler.  A.  R 22367, 22407 

Romeyn.Capt.  Henry  ,U.  S.  Army..22»l.  223^. 

22787 

Singley,  J.  A 22287, 22941, 23020, 23124 

Sen  oett,  George  B 22816 

SteJneger.Dr.L  22809,22890 

Tegener.Prils 22212 

Ward  &  Howell 


Utah  : 

Fish  Commission,  U.S 22852 

Gillian,  Rev.  J.  D 22898 

Interior  Department.  (U.S.  Geological 
Survey)  22564 

Vermont : 

Knowlton.F.H 28812  • 

Mlner.S.O ^  23274 

Museum  of  Com  paratireZodlogy, Cam- 
bridge. Massachusetts.. 22868 

Ray.Capt.P.H..  U.S.  Army 23282 

Sheldon.  Henry  L 22678,22664 

Virginia  : 

Allen.  Ira  R 22199,28257 

Bremerman,  Fielde 22800 

Burns,  Frank « 22581 
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Accession 
DUinbrr. 
VmciiNiA— (.V>nlinned. 

(^orbclt,  Howard 2270S 

Cox,  Joseph  W 2331S 

Crosby.  F.W  22880 

Cullinan,  Andrew 23074 

Dcnnia.Col.OeorKcE 222T8 

Dowiiman,R.H 22271,22349,22405 

Dufour.Dr.  F 22765 

Pish  Coiiimlstilon,  U.S 22810,22900 

Ford,  John 2U7I9 

Garner,  H.L   22295, 22 1  OS,  23722 

(Jrlffin.MiHS  Maggie 23117 

irarria,E.AlIon 22939 

Harrfflon,  K.  M 225fi5.2JG7G 

Uod|ffkhi,Dr.J.B 23l«r» 

Hornaday,  Winiam  T  22273 

Howard.  Krnnt 22465 

Howard,  15. 1. 23255 

Howard.  Hoii-h 2^56 

Hoxton,  A.U 22642 

Hunter,  W.M 22310 

Interior  heparlnieiit.  (U.  H.(ieoloj{tcat 

Survey) 22!86,22l(M,23aH) 

Johnson.L.A 22965 

Johnf»on,  Louis  U 22879 

JonoA,  James  T 22S73 

Lamborn,  Dr.Kobcit  H 23224 

McCandJUh.  H.S 230B3 

McKniRht,  Sarah    22751 

Mahone,  Gen.  William 22204 

Meeker,  A.B 229« 

Mooro,  Baldwin 23144 

Morriaon,  Prof.  Jamen  H 22253, 22261. 22285, 

2244^,  22a39, 22814 

Nelson,  J.  P.G 22644 

Norria.H.D.B 22177 

Overton,  l)r,  William  8 23067 

P«nlck,R.  A 22070 

Keid.H 2.'233 

Rol>ey,  R 22516 

Rinee,  Dr.  William  C 23103 

Scott,  C.F 23261 

Shriver,  Howard 22471 

Bhutt,  GeorRe  W 22272 

Hniith,  Dr.  Hugh  M 22838,23042 

Treasury  Department.    (U.  S.  Life  Sav- 
ing Service)   23aiS 

True.F.W 23050 

Waddey,  B.F 23165 

Walker,  Lawson  &  Forney 23215 

Webb,  John  S 22197,23095 

White,  Robinson 22318 

WimsjUt,  R.D 22965 

Windsor,  F.R 23018 

Wright,  D.W.M 22961 

Yarrow,  Dr.H.C 22211 

Yoder,  J.E « 22724 

Washington: 

Balch.  Dr.E<lward  T 23062 

Bidden,  John 22927 

Degeler,  F.  A 22426 

Emmons.  Lieut  George,  V.  S.  Navy  ...  22759 
Interior   Department.      (Odiee  of  In- 
dian Affairs) 22496 


Aecfssnott 
namber. 
'   AVAsiiixnTON — C^ontinued. 

I  Johnson,  Prof.  O.  B SKJ 

'  Ivohftr,  Dr.(ieorge  M tTtA 

Kocnig.  Godfrey 223:3.23SU 

Swan.  James  G Zr92,22^ 

West  Virginia: 

Appleton,  J.  W.  M 2»IS 

Hough.  Fred.C 2±ai 

Surbcr,  Thad 22770 

Wi.scoNSiK : 

Beach,  Horace  22450 

IJennelt,  F.C «. 221.52 

Hutchinson,  K.M 22482 

I  uterior  Department.  ( V.  S.  Geological 

Survey -...  231> 

1  Litttl.  James  E 22151 

I  Luthe.  F.H  23119 

Morgan.  Hon.  T.J 23171 

Walter,  Reverend  Father .« •-r245T 

,   Wyomino  ; 

'  Agriculture,  Department  of. JliiS 

'  Boutelle.Capt.F.A 23*3' 

I  lloutelle,  Harry  M - 2i!VjT 

I  Fish  Com miaHion,tr.S 22H> 

'  Hornaday,  William  T 22728,22^5? 

Johns,   H.  W.,   Manufaciarini;    Com- 
pany, New  York  City. « 2235? 

Lamborn.  Dr.  Robert  H 23224 

Merriam.  Dr.  C.  Hart j 23^.* 

Merrill,  George  P 22596.! 


WEST  IHDIS8. 

Appleton,  Nathan 

Balfour,  Henry 

Cunningham,  Thomas  8 

Fish  Commission,  U.S 

Gardiner,  Rev.F.,jr 

Greegor,  I  22474.  22604, 

Qundlach,  Dr.  Juan 

Hart,  J.H 

Interior  De{iartment.    (U.    8.    GeoloKical 

Survey) 

McLain,  Thomas  J.,  jr 

Maynard.  C.J 22251,  2253l\ 

Rockwell,  Commander  C.  H..  U.  S.  Navy... 

Spoffbrd,  Master  Robert  Wlltaie 

Stone,Mrs.E.  J 

United  States  Eclipse  Expedition 

Ward,  Prof.  H.  A ^ 


233[»: 
22T'" 


2:1*^ 


ST*"* 


CENTRAL  AMERICA. 

Browne,  Mrs.  Helen  C 22^^ 

Cooper,  W.B 'Z< 

Fox,  Master  Edward  B i>> 

Government  of  Nicaragua 2X 

I^  Baron,  J.  F s^t: 

Perry,  E.  W 22354,  2'>' 

Raymond,  Dr.R.  W 2^ - 

Ridgway,  Robert tr_; 

Wesleyan  University,   Middlelown,   Con- 
necticut  , 2::'«f' 
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SOUTH  AMERICA. 

Aoees-sion 
number. 

CJerrAn).  K 'i2630 

Hniioock,  Dr.Joi4cp)l  L 233:?7 

tioniii,  Henry 2271M) 

I^e,  Prof.I^sHo  A.,  and  Thomas 22760 

tA>ckett,aH 22935 

Museum  of  Comparative  Zodlo^y.  Cam- 
bridge, MaasachusetU 2252G 

Museum,  Tiie,  Demarara 22356 

i'CAbody  Museum,  Cambridge,  Mansachu- 

selte 23111 

Scarff,  Arthur  E. 23148 

Bilva,  Carlos  Martinez 23106 

Smith,  Edmund  W.P 22315 

Ward.  Prof.  H.  A 22901 

Ward  &  Howell 232.8 

Wilson.Thoniaa 22523 

ASIA. 

Allen,  Dr.H.K 22405.  22412 

Balfour,  Henry 22616,  2:{2 12 

Bancroft,  J.  C 22855,22856 

Brigga,  S 22475 

Dow  ling.  Thomas 22854 

Fin»t  Japanese  Manufacturing  and  Trad- 
ing Company,  New  York  City 23303 

Fraser,  Farley  &  V'arnum 22394 

Greey,  Mrs.  E.  M 2  099 

Hancock,  Dr.  Joseph  L 22921 

Hitchcock,  R 21640, 22518,  22392.  22303 

Howard.L.0 22230 

Insetsu  Kioku,  The  Finance  Department, 

Tokio,  Japan 22582 

Jaisohn.  Philip 22200 

Jammes,  L.  H 23024 

Jouy,  P.L « 22561 

Looniis.  Rev.  H 22945 

Lovelt,  Edward 22452,  23040.  23170 

Mason,  W.  C 22311 

Morgan,  H.  de 22214. 22264 

Nchrkorn.  A 22863 

Osgood,  Prof.  Howard 22692 

Phillips,  Barnet 223S4 

Peters,  Dr.  John  P 22282 

Redwood,  F.T 22973 

Rel,  Hlramatz 23113 

Key.  Dr.  E 22380.  22397 

Rockhill,  W.  W 22455,  22459.  226SG,  22699,  22700, 

22778,  22821,  22822.  22976 
8ai>|>oro    Agriculiural    College,  Sapporo, 

JaiMin 22633 

Savage,  M.F 22128 

Sciirflr,  ArthurE 23148 

Stone,  Mrs. E.J 23319 

Tokuun.  T,  Cliicf  of  Insetsu  Kioku 232LS 

riman.Mrs.  B.F 2.J328 

Van  Rensselaer.  Mrs.  J.King 23(K)6,  23174 

Vuthclet.  Rev.  A 22500 

Ward,  Prof.Henry  A 22S35 

Wooster,  A.F 22667 

Agriculture,  Deptrtmcnt  of.. 


TiMi 


Hrokwilh,  Paul 2:{3(Mi 

Bcineiil.ClnrenceS 2;Ji"»2 

Bergen,  Miss  Hilda  H 22IG() 


Accession 
number. 

BoucKrd^A „ 22488 

Harnham,  H.P 22817 

HritiMh  Mu.seum,  lA^ndon,  England. ..22181), 22580, 
2i5.sy,  22680, 23061 

Carpenter,  P.  H 22910 

Christy,  Thomas  d:  Co 23002 

Clarke,  Prof.  P.  W 229'JO 

Dall,  Dr.  William  H 22258 

Day,  Dr.  David  T 22*12 

Dejonge,  Louis  &  Co 22438 

Deyrolle,  Emile 22260,23(39 

Buyason  du,yicomtc  R 23092 

Durand,  John 22553 

English,  (jeorgc  L.,&Co 22870 

Francis,  Joseph 23240 

Fricdenwald,  Dr.  H 22985 

Gestro,  Prof.  R 22223 

Goode,  Dr.  Q.  Brown 23)71 

Government  of  Switzerland 22298 

Grnf.Tlieodore 22841 

Guildhall    Library  Committee,    London, 

England 23093 

Hagen.Dr.  1 2:rJ23 

Herrich.Chr 22704 

Literior  Deimrtment.      (U.  S.  Geological 

Survey) 22487 

Kasson,  John  A 22687 

Koch.  J.  B 2.3190 

I^nyon,  Samuel 22497 

Laspey  res.  Prof.  H 22342 

I^vett,  Edward 22297,22452,22569,23010,23170  ' 

Luscombe,C.  R 23O0O  • 

Michel.E 22228  • 

Molnar.I^uis 22230  • 

Museum  of  Natural  History.  Paris 22283.22413 

Museum  of  Natural  History,  Italy 23079  > 

Norman,  Rev.  A.  M •?2219  ' 

NutUll,  Mrs.  Zelia 22563 

Palestine     Exploration    Fund,    London, 

England 22944 

Phillips,  W.Hallett 22940  • 

Randolph,  Miss  Cornelia 22907 

Rockhill.  W.W 22976 

Royal  Museum, Russia.. 23172 

Scarff,  Arthur  E 23091 

Sclmiidt.Dr.F.- 22712 

Shanks,  P.  M.,  &  Co 22522 

Speyer,  Felix 22n  8  : 

Sl*'inert.M 233 17, 23324,  233.13 

Tozzetti,  Prof.  Targioni 2'.'«23 

University  of  Aberdeen,  Alicrdeen,  Scot-      * 

land 22.>02'' 

United  States  EelipHc  Expedition  232711.' 

Vim  RensHelacr,  MrM.J.  King 250(»6'. 

Ward,  Prof.  H.  A 22*M)22 

Weidenbrtoli,H 22360; 

Wilson,  Thomns 22523! 

WooHter.A.  F 2.1015"» 

C)CKA.lsriCA. 

AUSTRALASJA.. 

AlSTUAI^IA. 

Agi-icniturc,  Depart^ncuVof 22747' 

Australian  MuHeuni, Sydney 22739, 2:n(.JH. 

Ward,  Prof.  H.  A 2*2901 
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AoceiMilon   j  nnmber. 

_^   ^  JH'j;'^'    \  HHlebrand.Dr.W.P _  23638 

^^^^^^^ ^^'2^  '  Knud«,n.Valdenu.r 22337,2253. 

P0LYKE8IA.  i  !«""«•"•  ''^ -- ~ ••  ^ 

I  Navy  Department,  U.  S ^ 331*7 

Brown.C.  A 22869      Safford,  W.E..  U.S. Navy  .._ 22a» 

Carter,  Mrs.  Sibyl 23273      Se wall,  Harold  M 22lsC 

FiUette,  St.  Julian 22218  Thomson,  William  J.,  paymaster    V.  S. 

Qay,Prancis ., 23325         Navy 

Gamer,R.L 22293      While. Dr. C. H., U. S. Navy 22SS7,: 


INDEX  B. 
By  depArimenta  in  the  National  Museam* 


Dkpartment  1. — Aria  and  industries. 

Acoenion 
number. 

Abbott,  W.H (See  p.  719 

Abert,  Charles * 23089 

Adams,  Fred  J 22217 

Agn^iculture,  Department  of 82796 

Alaska  Commercial  Company,  Ban  Fran- 
cisco, CHlifomia 22485 

American    Bank   Note    Company,   Sew 

York  City 23277 

Appleton,  Nathan 23201,23206 

Avery.S.P 22515,22991,23090 

Bancroft,  J.C 22855,22856 

Barrett, F.N  22.W1 

Beckwith,  Paul.. 22312, 22305, 22549, 22628, 23306 

Bergen,  Miss  Hilda  H 22460 

Berber  A  Wirth 22540 

Betty,  Dr.  E.G 22906 

BlUop,  Dr.  J.  8 23150  i 

Bond,  Edward  T 

Botanic  Garden,  Cape  Town,  Africa 

Boncher,\ViIlmm,Jr 23989 

Barnbam.H.P 22817 

Brown,  Miss  Tx>uise  H 22953 

Brown,  Mrs.  M.  E 22588 

Brownell.  Frank  B 22306 

Bruir.Mrs.  J.G 22243 

Buck,  Harry  H 22819 

Bulhring,  Fred ^  22319 

Bule.Dr.D.M 22929 

Camp,  J.  H ^...  22376 

Campbell,  G.  R.,&Co 22651 

CandlfcKC,  R.  G.  F 22782 

Carey,  Harry  W 22479 

Carlton,  Dull  ley  A „  22661 

Carolina  Wood  Veneer  Works,  Clinton, 

North  Carolina. ^ 22808 

Chandler,  Prof.  Charles  F 22418 

Chapman,  J.  Linton 22950 

Chatard,Dr.T.M 22180 

Christy,  Thomas  it  Co 23002 

Cincinnati  Museum  Association,  Ohio 22192 

OUrk,  A.  Howard It 22711 

Coffin.  Hon.  V.L 22648 

Collings,  Joseph  Z 22583 

Cousins,  Hamen 22651 

Cowen,  Phillip 22327 

Cox,  Mrs.  8.  S -22714 

Cox,  W.  V 22901 

Crawford,  James  B 22652 

Cressingham.  R.  H 22975 

Crosby.  C.  H 23100,23178,23211,23246 

Cunningham,  Roger 

Day,  Moses  B 


Accession 
number. 

Do  Graff,  J.  T 22970,23195 

Dejonge,  Louis.  &  Co 22438 

Denn  is.  Col.  George  B 22278 

Deyoe,F.  W.,&Co 22556 

Donohoe,  Joseph  A '. » 23114 

Doritz,  Robert 22659 

Dorsey,  Clement 22390 

Doqgal,  William  H 23188 

Dowllng,  Thomas 22854 

Duchesne,  Ledn  C 22830 

Durand,  John 

Earll.  R.Edward ...., 

Eckert,  George  L 23009 

Edwards,  Miss  Amelia 22964 

Emery,  Mrs.  M.  G 23267 

Farrer,  Henry 22641 

Frick,G.  A 22612 

Fish  Commission,  U.  S 22607,22648,22649, 

22650, 23651 ,  22652, 22653, 22654, 22655, 22656. 
22657, 22658, 22659,  23660, 22661 ,  22662,  22772 

Fillette,  St.  Julian 22218 

Francis,  Joseph 23240 

Fraser.  Farley  ^  Varnum 22394 

Freiderich  Brothers 23183 

Priedeii  wald.  Dr.  H..22757, 22844, 22914, 22985,23122 

Fuchs  &  Lang 22555 

Oaddis,T.S 22932 

Gardiner,  Rev.F.,jr 22998 

Gay,  Francis 23325 

Gleason,  James  M 22180 

Glover,  Rev.  A.  K 23149 

GoldHmith,  J.  8 22688 

Goodwin,  Dr.  F.H 22596 

Goode,  Dr.  G.  Brown..226L6, 22686,22640,22710,23071 

Goode.  Mrs. G.Brown -  23314 

Graf,  Theodore 22841 

Grand  Commandery,  Knights  Templar  of 

theSUteof  Nebraska 22449 

Grant,  Isaac  M 22656 

Green,  M.  J 23283 

Greenleaf,  Hon.  Eugene 23157,23297 

Greey,  Mrs.E.M 23099 

Griding,  Charlea  M 23011,23021 

Guildhall   Library  Committee,    London, 

England 23093 

Gutekunst,  F 23213 

Haley,  William  M 23161 

Hall.  William 22482 

Hancock,  Mrs.  W.  S 22425 

Handy,  Rev.  James  A 23022,23336 

Harlan.  A.  W... 22416 

Harney,  Mrs.  Mary  E « 22920 

Haupt,  Prof.  Paul 22684 

Hayden,  Emma  W 
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Acceftjiioii 
number. 
Heliotype    Printiiif;    Company,    Bonton, 

MHJwachuMOltH 225!2 

Henry,  MisH  M.  A 22069 

Heurich.  nir 227(M 

Ilillebrand,  Dr.W.  F 23026 

Hitchcock,  Uouiyn .21640,22393,22518 

Holbrook,  E.  L 22535 

Hornady,  WUIiaiii  T 23310 

Howard,  L.0 22236 

Hy vernal,  Frof.  H 22717.23332 

Jnsetsu  Kioku,  The,  Finance  Department, 

Tokio.  Japan 22582 

Jacobs,  O.  H 22729 

Jacobs,  F.  0 23M0 

Jaiaohn,  Phillip 22200 

Johnson, (Mmrle.4  Knew  Si  V,o 22521 

JohnAon,  Lewin,  A:  ('o « 22777 

Juengliiiif,  Fred 22510 

Kantrowitz.J.H * 22338 

Kasson.  John  A 22687 

Keith,  H.  F ^ 227^6 

Kennedy,  J 22649 

Keppel,F.,&Co 22417,23279 

Kidwcll,  Harry  22492 

Kimmel  At  VolK't 2;}278 

Klingea,  J.  P 229GS 

Knnpp,  Edward 22931 

Koehlcr,  Miss  Ilcdwig  J 22191 

Koehlcr.S.  It 22513,22514,22954 

Knnz,  OeorRe  F 22647 

Kurtz.  W 21547,2:^320 

Ix?a'j:uc,  Oliver  S 22221 

I.e  Breton,  Albert 22955 

l.ee.  (Joorgo 22504. 2  •t).37 

lA'ggatt  Brothers 22480 

Library    <»f    Harvard     rniverHity,    Gum- 
bridge,  MasKauhuMclts 23173 

I.ind.Hiiy  Sc  Karly 23316 

Lithographic    Coinpaiiy,  the    H.  Bcncke, 

New  York  City  22511 

Lofler.  John 22387 

I^ord,  Abraham 22057 

Lu.scunilK',  ('.  It 2:>.60 

f.yon.Pruf.  DO 22;»2 

Mci'onnell,  Dr.  J.(^ '2;J'234 

McCoun,  MisMH.J 23104 

McDonald,  Col.  Marshall 22181 

McLain,C'apt.(fCorgo  M 22795 

McI^in,ThoninH  J.,jr 23182 

Marron,  Thomas 22825 

MaKon.NV.  A.A;S.,n  22781 

Mason,  W.C 22311 

Mason  &  Ilamliu 221.'J5 

^Mayforlh,  Max 22614 

JMaynard.  (Jccruo  C 23.JS4 

Michel,  K  2.'228 

Miller.  Mis.N.  V.D 22971 

Miller.  Williiim  2i5n9 

Mills,  Theodore  A 2«{1 

3finer,  s.  *) 2>274 

Monroe.  J.  A  2J:n3 

]iIorton.  Dr.  Henry  'i'MKyd 

Mnnily  cV:  Tliomns 2;5iCW 

Mimeo  Michoaeano   2>008 

National  Museum,  U.S 23005 


Aooe^ioo 
number. 
,  New  Jersey  Historical  Society,  Newark. 

New  Jersey ~.  . —   TAQ 

Noah,  John  M 22454,22558, 231131.  JV^ 

Osborne,  J.  W 22290, 2^155, 23217.  i::!::- 

Osgood,  Prof.  Howard _  •St?*'- 

Overton,  Dr.  William  S 230s: 

Palestine    Exploration     Fund,    London, 

England 2JV44 

Payne,  Gen.  Walter  8 'i^H 

Penu's  Museum  and  St>hool  of  Induatrial 

Art,  Philadelphia,  Pennsylvania '-""-MJl 

Pennsylvania  Bail  road  Company iJJI* 

Peters,  Dr.  John  P -  2J:^»J 

Phillips.  N.Taylor L*-tv^ 

Pike,  Nicolas -Jt-u' 

Poesche.  Herman 223*. ^-Tl' 

Poesche.  Victor 223S8. 22S0:J.  2>:t 

Poesche,  V.  L -^'*'^ 

Prang,  L.  A:  Co -  2.':7. 

Purscy,  G.  (J 22^11 

Pusey  and  Jones 2-«l 

liandall.  William  H 2:iu; 

Randolph,  Miss  Cornelia -. '^^*J' 

.  Keames,  Thomas  C» 22r»: 

Richards.  J.  T t^M 

Rockhill.  W.  W 22696.:J7:'* 

Ruckwood  Pottery  Company,  Cincinnati, 

Ohio , 2:19; 

liogers.  William 2L'7*t 

Sanford,  Capt.E.H 221&J 

Sapporo   Agricultural    College,  Sapporo, 

Japan  22uT1 

ScartT,  Arthur  E 2»lh 

Schiefflin.W.  H.At  Co 2.NTJ 

Schmid.  Edward  .S...225#6, 22577, 22624, 22716, 2M'J 

^chocnhof,  Carl ILTj- 

.SchuttlerA:  Holz 22t'<^ 

Scientific  Publishing  Company,  New  York 

City 2:ik»' 

Scolliek,  J.  W _.   !Ui:.4 

Shanks.  P.  M.&  Co .  Sjcj 

Sharp,  C.  A.Aj  Co.  .22958, 23210. 2-12 ^\ 23J '> 

Sheldon,  Henry  L 22578,22/1 

Simpson,  D.  A ii^'o 

Smillie,  James  D 22557. 22558, 22715. 2:ij:3 

Smith,  Dr.  Hugh  M 2i:> 

Smith,  Willard  P »  21>J' 

I  Speyer.  Felix 2-V>"» 

Stanton,  W.  M 2-i.'.; 

Stearns,  Frederick  &  Co ST^WT 

Stebbins,  N.  L ±.11S' 

Stinemetz,  Samuel  ...2^^86, 22491. 22505, 22527. 2J!iM 

Steincrt.  M 2331 7, 2?324, 23551.  iliV: 

Stevens  Institute  of  Technology,  Hobokea 

New  Jersey Zif*'. 

Storer,  Dr.  H.  K 22:iil 

Sulzberger.  D 22325, 23147. 2;U -J 

Swan,  James  G S75i2,2Jsi' 

SypherA:  Co „ 2^»'A 

The   I'hotogravure  Company,  New  York 

<*ity  _  2317^ 

Thomas,  W.  H 22^^ 

Thom|i9on,  J.  H.,  jr 2^'I- 

Tlffany  A:  Co » 22>1 

,  Tokuno.  T iClx 
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Trumble,  Alfred 22519 

Tyler,  F.  L 22^302 

UliuHii,  Mrs.  B.  F 2322i< 

Unileil  i^tatcs  Eclipse  Expedition 231!72 

Vail,  Mrs.  Amanda 2328G 

War  Department,  U.S 22870 

Waril,  Dr.  William  Hayes 223211 

Watson,  Joshua 22G00 

Wuber.  F.  &  Co  22.V>I 

Welch,  William 22Grii) 

Westerman,  U.&Co 223.')! 

White.  Dr.  C.  A 2201'. 

Winter.  W.J 22.W7 

Wolfe,  M 23080 

Wood.  Nelson 23101,23180 

Wooster,  A.  F 23015 

Wunderlich.  H.  &  Co 22416, '232S0 

YounK,  C.  L 22ftr>5 

Dkpautment  II.— (.4)  Ethnology. 

Abbott,  Dr.  W!  L 

Adams,  William  W 

Allen,  Dr.  H.  N 

lialfour,  Henry  22646, 

Bnrtlett.  Dr.  John 

Bean.T.  II 

Bonnett,  Peter  

Brown,  Thomas  H 

Bruff,  Mrs.  J.  G 

Bureau  of  Ethnolofpy,  U.  S 

Burger.  l»eler 22385, 

Camp,  J.  H 

Carter.  Mrs.  Hibyl 

Culin,  Stewart 

Curtin,  Jeremiah 

Dorsey,  Rev.  J.  Owen 

Kil wards,  Miss  Amelia 

Kmmons,  F^ieut.  George,  U.S.  Navy. ..22759, 

Ethnological  Miisciim,  Berlin,  Germany... 

First  Japanese  Manufacturing  and  Trad- 
ing Company,  New  York  City 

Frost,  L.  L 

Fry,  F.  H.G 

Gardiner,  Itev.  F.,  jr 

Garner,  K.  L 

Gatschet.Dr.  A.  H , 

Government  of  Nicaragua 

Griftin,  Miss  Maggie. 

Jrlealy.  Capt.  M.  A 

Hewitt,  J.  N.  B 

Ilillebrand,  Dr.  W.  F 

Hodges,  F.  W 

Hodgkin,  Dr.  J.  B 

Hornaday,  William  T 

Interior  Department.  (U.  S.  Geological 
riurvey) 

Jiickson,  Mrs.  A.  C 

James,  Stephen 

Kober,  Dr.  George  M 

I^e,  Prof.  L.  A.  and  Thomas 

I^  Due.  J 


J^ovett,  Edward 22297, 22452. 22569. 23040, 

MaoFarlane,  R 

Mason,  Prof.  O.T 

^ooney,  James 


23158 
22229 
22405 
,23213 
23250 
22762 
22911 
23285 
22308 
21450 
,22567 
22376 
22273 
23292 
22591 
22892 
22984 
,22912 
23146 

23303 
22672 
22738 
22998 
22295 
22675 
23200 
23117 
23141 
2.'«)28 
22638 

2;32:% 

23185 
22676 

22196 
22913 
22610 
22761 
22700 
23200 
23170 
22503 
22890 
22419 


Acce.«isioii 
number. 

Morgan,  Gen.  T.J 23171 

Museum  of  Natural  History,  Paris,  France.  22283 

Navy  Department,  U.S  23197 

Negus.  MisM  Belle  U 22979 

Nuttall,  Mrs.Zelia 22568 

Oberlin  College,  Oberlin.  Ohio 22262 

Osgood,  Prof.  Howard 22092 

Peabody  Museum,  Cambridge,  ]Miw».sachu- 

setts 21111 

Peregrino,  F.  Z.S 23072 

Perry,  E.  W 22354 

Phillips,  Burnet 22:>8i 

Powell,  Maj.J.  W 23010 

Uedwood.F.T 22973 

Bei,  Hiramatz 23113 

Uockhill.W.  W 22155,22699, 

22700, 22821.  22vS22,  22970 

Safrord,W.E.,  U.S.  Navy 22259 

Sanborn.  W.D 2;{025 

Savage,  M.F 22428 

Scartr,  Arthur  E 230U1 

Sewall,  Harold  M 221S7 

Stevenson,  Mrs.  F.  E 2-3123 

Stone,  Mrs. E.J .  ..  23319 

Thomson,  William  J.,  paymaster,    U.  S. 

Navy 23C98 

University  of  Aberdeen,  Aberdeen,  Scot- 
land   22502 

United  States  Eclipse  Expedition 2:3272 

Van  Norden,ll.T 22629 

j  Van  Hcnsselaer,  Mrs.J.  King 23006,23174 

Walter,  Kev.  Father 22209,22467 

Ward,  Miss  Anna  L 23204 

Wooster,  A.F 22667 

(B)  Aboriginal  Anieiican  Pottery.        " 

Grifflng,  Moses  B 232-13 

Hodge,  H.G 22409 

Kober,  Dr.  George  M 22761 

Department  III.— Prehistoric  authropol- 
ogy- 

Adams,  L.J 22673 

Ashford,  Edwin  W 22122 

Babbitt,  Miss  Franc  E 22706 

Balch,  Dr.  Edward  T 23062 

Baldwin,  I.  W 2*2872 

Balfour,  Henry 23266 

Bangs  &  Co 22813 

Black, Alex.C  22857 

Blankinship,  J.  W 22302 

Bliss,  Lawson  S 22909 

Bruff.  Mrs.  J.G 22308 

Bureau  of  Ethnology,  U.  S 23178, 23192, 23193 

Burns,  Frank 22888 

Chase,  E.S 22328 

Collister,  J.  C 23161 

Cox,  Joseph  \V 23;jl5 

Cresson,  Dr.H.T 2-3198 

Cunningham,  Thomas  S 23108 

Dugts.  Dr.  Alfred 232.'W 

Duschnk,  Adolph 22194 

Fish  (Commission,  U.S 22772 

Fowke,  Gorrard 22173 

Frost,  L.L 22672,23214 

Gaddls,  John  J vv—m »•  23189 
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Garner.  R.L ~ 22296,22468 

OIllilan.ReT.J.D 22898 

Government  of  Nicaragua 23200 

Hall,  Mrs.  Charlotte 23281 

Heimhaw.  H.  W 22470 

Haddleson,  N 22184 

Hunter.  W.3I « 22310 

Jacobs, P.O 23047 

James,  L.  H 23024 

Koch,  John  B 23190 

Lechtenberg,  George  H 23287 

Lovett,  Edward 22452 

Manning.  R.  P 22824 

Matthews,  E.  O 22991 

Mercer,  R.W 23055 

Meigs,  Gen.  M.  C. U.S.  Army 22336 

Mills,  Robert  A 23196 

Monroe,  J.  P 22679 

Morgan.  H.  de 22244, 22264 

Moorehead.  W.  K 22689. 2269d,  23066 

Myer,  W.E 22ni 

Newlon,  Dr.  W.  S 22498 

Poabody  Museum,  Cambridgei  Massachu- 
setts   28111 

Renick,  R.A 22670 

Perry,  E.  W 22869 

Proudflt.S.  V 22631 

Rny.  Capt.  P.  H.,  U.S.  Army 

Kicigway,  Robert 

Robinson  Brothers 23016 

Saylcs,  Ira 22323,  22919 

Scolt,  C.  T 28261 

Shriver,  Howard 22471 

Spainhour,  Dr.  J.  M 82309 

Surber,  Thad  23770 

Toombe8.T.G 82183 

Treasury   Department,  U.  S.  (Coast  and 

Geodetic  Survey) 23256 

Upham,  E.P 22320 

Vandcrheof,  Lorenzo 82732 

Varley,  Thomas 22678 

Welker.  W.  W 

WilllH,  Merritt 

Wili»on,  Thomas 22§28 

Wilson,  Mrs.  Thomas 22279 

Young,  Joseph , 22774 

Depabtmbnt  IV. — MammaiB, 

Abbott,  Dr.  W.L 

Adams,  C.F 

Allen,  J.  D 

American  Museum  of  Natural  History, 

New  York  City ., 22188, 

Ashford,  Edwin  W 

Welding,  L 22268. 

Briinley,  H.S.and  C.S 

British  Museum,  London,  England. ..22589, 

Camp,  J.  H 

Carpenter,  Capt.  W.  L.,  U.  S.  Army 

Pall,  Dr.  William  H 

Deyrollc,  Eraile 22260, 

Doe.  Mrs.  William  H 

Dug^s.Dr.  Alfred 

Farnham,  A.B 22997, 

Fish  CommiMion,  U.9 ^ 22772, 


22758 
28081 

22280 
22917 
22374 
22791 
22680 
22376 
22526 
2270S 
23039 


28070 


number. 

Gamer,  B.L  ...•»• »•> .^^ 22SS 

Gerrard,  E USa 

Grinnell,  George  Bird ~ »..  2rr 

Henning,  Dr.E.  Waldon .....^ ^  S90^ 

Hitdloock,  R VSm 

Horan,  Henry 33790 

Hornaday.  W.  T ., _  Ism 

Lo  Baron.  J.F. - 2!rM 

Marshall,  George 23m 

Merrill,  G.P 23357 

Molnar,  Louis 2223) 

Morrow,  H.  W .* ..  22709 

Museum  of  Natural  History,  Paris,  France.  23379 

Myer,  W.E 22771 

Myers,  A.H - 22*30 

Palmer,  Joseph 2299S 

Palmer,  William  ...23235, 21923.  22991,  23068,  239» 

Pond,  Lieut. Charles, U.S. Navy 2aw: 

Power.  J.  B 23327 

Reid,  H     22i53 

Sohmid,  Edward  8 ., 23882,  229ifl 

Soott,F.H „ 33IC 

Sellner,  John 2S>4 

Shufeldt.  Dr.  R.  W.U.S.  Army 22974 

Smith,  Dr.  Hugh  M  22992,  23213 

Stejneger.  Dr.  L 22466, 22524,  !R573, 22»4i9 

Strong,  J.C 22707 

Swan,  James  G ZITK 

Thompson,  Ernest  B 22KK 

Townsend,  Charles  H 22321 

Treasury  Department.    (U.S.Ufe  Saviiiir 

Service) .« ..- 3.?i^ 

True,  P.  W , 23UtU 

United  States  Eclipse  Expedition 23^2 

Ward,  Miss  Anna  L „ i..„ 233D4 

Ward,  Prof.  H.  A a«*» 

Warren,  Dr.B.H ?27^ 

White,  Dr. C.H.,  U.S. Navy _  224/:- 

Whitman,  Dr.  J.  S 23rK 

Wilcox,  Glover  P SSS** 

Worthen,  Cliarlee  K 2i3r 

Department  v.— (4)  Bird^. 

Abbott,  Dr.  W.  L 23l« 

American   Museum  of  Natural   Hiatorjr, 

New  York  City 235^ 

Avery,  Dr.  William  O ts-:*. 

Barnum,  Lieut.  M.  H.,  U.  8.  Army  ......^ 2-J2TJ 

Bean,  Barton  A , 224i^. 

Bean,Dr.T.H «.- , 2^iH 

Balding,  L ,. W191, 231^ 

Benedict,  James B , «  ...,..„.^  22ix 

Boucard.  A „ „„ 23489, 3348:».  22&* 

Burns,  Frank „.„, 22&t 

Call,  Dr.S.J „ 227-^^ 

Cissel,  George  B , , _  2^1'- 

Coale, Henry  K .,., ^...  sjv- 

Colburn.  A.  B ..„ 22350,22Tr- 

Coues,  Dr.  Elliott ,...., 223? 

Demarara  Museum , , 2335> 

DeMott,  W „ _  39»^ 

Downman,  R.H ..ii.  ..„ 22<.« 

Dufour,  Dr.F 222S7,227< 

Dufour,  Dr.  J.T.  R „ 224'l 

Pugpte,  Dr.AlArod......,.,.....,^....,,^,....^^.^  « 
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Dutcher,  William 23166 

Field  and  Greenwood 22238 

Fish  Commission,  U.8 22802 

Fisher,  Dr.  A.  K 2284G 

Government  of  Nicaragua 23200 

Gundlach.  Dr.  Juan 22951 

Hancock,  Dr.  Joseph  L 22921 

Hay  ward,  B.M 22222 

Jones,  James  T 22873 

Knowltoii.  F.  H 22.^94 

Knudsen,  Vatdemar 22237.22520 

Loom  is,  Leverett  M..22593,22626,22GG6,22677,22718, 

2.73.3 

Lewis,  W.T 2»982 

MacParlane.  R 22303 

Mapree,  Robert  E 22574 

Marshall,  George 22633, 22922, 22983, 23019 

Mayiiard,0.  J 22251 

McIlwraith.T 22210 

Merrill.  Dr.  James C, U.S.  Army 23290 

Mcrritt,  W.  A 22766 

Molnar,  Louis 22230 

Museum,  The,  Demerara,  South  America..  2*2356 

Nehrliorn,A .  2S863 

Niebnus,  Franz ..  22781 

Nye,  Willard.jr ..  23018 

Ragsdale.O.H 22414 

Rey.Dr.E ,.  ..£5380,22397 

Ridgway.  Audubon  W '. 22671 

Rldzway.  >.obert 222 11, 2273C,  ."^37, 22746, 22840 

Rives,  Dr.  William  C 23103 

Sandy  Point  Ducking  Club 22713 

Schmid,  Edward  S 22611,22779 

Schoen born,  Henry  F.,jr 22399 

8ennelt,GcorKe  B 22816 

Shufcldt,  Percy  W 22201 

8hufeldt,Dr.  K.  W.,U.'-.  /.'.my 22202 

SiiiKley.  J.  A 23124 

Smith,  Dr.  Hugh  M  .   .. ; 22838 

Slejneger,  Dr.  L ?2166, 22524, 22573, 22606 

Thompson,  Ernest  /; 22947 

Tonnet,  Alonzo 22248 

Townsend,  Charkd  H 22862 

United  States  E'.iipse  Expedition 23272 

Wayne.  Arthur  T 22701 

White,  Dr.  C.  VI.,  U.  S  Nd/y 22499 

Winton.Rev.  George  B 22881,22925 

Wood.N.R 22370,22398,22401 

(h)  Birds'  eggs. 

Abbott,  Dr.  W.  L 23158 

Agriculture,  Department  of 23305 

Anthony,  A.  V/ 22810 

Avery,  Dr.  William 23293,23329 

Baruum.  Lieut.  Malvern  Hill,  U.  S.  Army...  22372 

Belding.L 23132 

Benson,  Lieut.  H.  C,  U.  S.  Array 22214 

Brewster,  William - 23133 

Brown,  Herbert 22481.22903,23296 

Department  of  Interior,  Ottawa,  Canada  ...  22793 

Emerson,  W.  Otto 22861,22940 

Fish  Commission,  U.8 22772 

Gale,  Dennis  22575 

Hardy,  Manly 23265,23291 

IngersoU,  A.  M ,.  32768 


23158 


A«<c«84ion 
la^kiaber. 

Keeler,  Charles  A , 22215 

Koenig,  Godfrey .•-L?.'.3,233U 

Lovett,  Edward , 23170 

Mabbett,  Gideon „.,.  23304 

MacFarlane.R 22503 

McLaughlin,  R.  B 22691 

Menge,J.  F 23300 

Merrill,  Dr.  James  C  .U.  S.  Arpjy 23290 

Poling,  O.C 22429 

Pond.  Lieut.  Chailos  F.,  U.S.Nuvy 22807 

Rawson,C.  L 23134 

Richmond, C.W 22256 

Shick,  Charles  S 23206,23258 

8iugley,J.A  22941 

8outhwict',J.M 22905 

Stejneger,  Dr.  L  22524 

United  States  £olips«i  Expedition 23272 

Widr.ian.0 22860 

Williams,  Mr 22213 

Depabtmbnt  WL^BepUles, 

Abbott,  Dr.  W.L 

Agriculture.  Department  of 23030, 23269, 

American  Museum  of  Natural   History, 

New  York  City 

Brown,  Herbert 22894, 22928, 23029, 

Carpenter,  Capt.  W.  U,  U.  S.  Army 

De  Golier,  W.F 

Dug^,  Dr.  Alfred 

Duvall,  George  W , 

I^ish  Commission,  U.  8 22772, 22810, 

Fisk,  Rev.  George  IL  R 

Government  of  Nicaragua.. , 

Hancock,  Dr.  Joseph  L 

Hart,  J.  H 

Hurter,  Julius 

Johnson,  Prof.  O.  B 

Kennedy,  I.  M.. , 

Newlon.Dr.W.S 

Nutter,  Frank  H 

LeBaron,J.F 

Mabbett,  Gideon 

Matthews,  E.O 

Merrill,  George  P 

Mooney,  James 

Orcult,C.R ; 

Palmer.  William  .' 

Ragsdalo,  G.  H 

Shindler.  A.  Zeno 

Shufeldt,  Dr.  R.  W.,  U.  S.  Army 

Smith,  H.G.,jr 

Springer,  James  B.. 

Stejneger,  Dr.  L 22524. 

Strode,  Dr.  W.  S 

Tarr.  E.  F 

Thompson,  Dr.  W 

United  States  Eclipse  Expedition 

White,  Dr.  C.  H.,  U.  S.  Army 

Wilcox.  Glover  P 

Wimeschke.R 


22196 
23128 
22517 
22904 
23334 
23108 


23247 
23200 


23321 
23263 


22720 
22314 
22991 


22419 


23184 
22414 
22250 
23242 
22980 
22277 


23109 


23272 
22499 


Department  Yll.— Fishes. 

Abbott,  Dr.  W.  L 23158 

Australian  Museum,  Sydney 2330S 

Carpenter,  Capt.  W.  L.,  U.S.  Army 32517 
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Church.  Joseph  A  Co 2ir>fi2 

<V>llina,  J 32916 

Cook,  Iv  P 2,5.'522 

i'ox,  Philip 225»2 

DuKos.Dr.  Alfrt-a 2.J25I 

Rtl wards,  Viujil  N 22231 

KiKenmann,  Mrs.  U.S 229r)6 

FiHhCommlMsioii.U.S 22I9'>,224(M 

22 rJ.'J.  22 117, 22r>;i3,  22828, 228r>l,  22852 

Oiii  diner.  Uov.  F.jr :-.  221)JW 

<Jiirncr,  \i.  L 227*22 

<i..l«lfn,n.A    22216 

<nivrrnniciitorS\vitZLrliiiid 2221IS 

Hiirri«,(iwvnne 22^^20 

Ilei.Hhuw.H.W  22301 

IIodj.re.E.H   22571 

Johnson,  Prof.  OH 2:J321 

Le^vis.  George  A 22255, 22.J83 

Mimfum  of   Conipanilive  Z'>6h>gy,  Cam- 

bridKe.M»s»aehii»elt» 22526 

Orcult,(\K 2245C 

Phinney.  K 2:J1C9 

Pond,  Lieut.  Charles  F.,r.S.Nttvy 22807 

Koclc well.  ConinmndiT  C.  II.,  U.  S.  Navy  ...  22959 
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Bennett,  F.C 22462 

Bhmey.W.G 22203.22478,23129 

Burns,  Frank 22531,22875 

Carpenter,  P.  II 22910 

Cheney,  S.F 224as 

Cockeren,T.D.A  23227 

Colorado  Biological  Association,  West  ClilT  22603 

Cooper,  J.  G 22627 

Cooper,  W.B 23130 

Dall,  Dr.  William  H 22433 

De  Golicr.W.  F 22904 

Dugt^s,  Dr.  Alfred   23251 

Eigenraonn.Mrs.  R.S 22956 

Ford,  John 22719 

Garner,  R.L 22295 

Greegor,  Isaiah 22474,22604,22767,22866 

Origgfl,  J.M 22403 
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Hodge,  H.(; 22339,22409 
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SInglcy.J.  A 2S<:.jac« 

Slocum.Capt.  Joshua 277 »'? 

Smith,  Dr.  Hugh  M  i_M- 

Spillman,  W.J ^ 2>r.. 
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Fish  Commission.  U.S .22772.  ^>I" 
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Garner,  R.L. 22295 

Hemphill.  Henry 23103 

Hitchcock,  R 22392 

Hodge.  H.0 23017 

Johnson.  Prof.  O.B 23321 

Loomis.  Rev.H 22945 

Museum  of  Comparative  Zoology,  Cam- 
bridge, Massachusetts 22*53 

Navy  Department.  U.  S 22460 
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Dug<^,  Dr.  Alfred 23254 

Fish  Commission.  U.S 22772 

Frost.  L.L 23214 

Hagen.  Dr.  I 


786 


REPORT   OF   NATIONAL   MUSEUM,  1890. 


Accession 
number. 

MuRae,  Donald 22584 

Pond,  Lieul.  Charles  F.,  U.S.  Navy 22807 

Pringle,  C.  O 2aOM,23305 

Rookhill,  W.W 22459 

Shriver,  Howard « 23298 

United  States  Eclipse  Expedition 23272 

Department  XVI. — Jlinemh. 

Allen,  IraR  22199,23257 

Australian  Museum,  S/dney 22739 

liarnes,  Judge  W.  H _.  22601 

Barrett,  O.D 22362 

Beatb,  J.W 22379 

Bement.C.S 23334 

Benedict,  W.  H 

Bentz,W.H 

Boehmer,  George  II 22371 

Bremen,  M.H 22552 

Brigbam,  Q.  L 22359,23187 

British  Museum,  Ix>ndon,  £ngland....22189, 23064 

Brown,  Charles  F 22806,23837 

Brooks,  L.F 22952 

Burdick,  Mrs.  H 22396,23065 

Gamp,  J.  H 22376 

Clark,  Ed 22542 

Clarke.  Prof.  F.W 22990 

Cramer,  StuaH.  W 22942 

Day,  Dr.D.T 22842 

Dudley.  Prof.  W.  L 22981 

Elliott,  C.E 22427 

Elrlck,  W.  R 22437 

Emmert.J.W 22365 

English,  George  L.&C6 23572,22870 

Forney,  E.  O 22376, 22424 

Fori  Payne  Coal  and  Iron  Company,  Ala- 
bama   23194 
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Lanyon,  Samuel 22197 

MoBrier.T.M 23116 

McCoy,  John  F 22987 
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McCully,  William  W 22775 

McMasters,  T.  G 22208 

Maine  SUto  Colleg»,  Orono 22472 

Mason,  Prof.O.T 2/532 

Meigs, Gen.  M.  C,  U.S.  Army 22743 

Merrill, G«orge  P 22596,23216 

Mooney,  James 22419 

Morrison,  Prof.  James  H 22639 

National  Museum,  U.S 22347,22868 

Palmer,  William 23C58 

Pay8eur,L.C 22331 
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Pittsburgh  Reduction  Company 22986 
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Raymond,  Dr.  R.  W 23041 

Reynolds,  Dr.F.S 22590 

Robey,  U 22510 

Russell,  I.  C 23001 

Schmid,  Edward  S 23222 

SGoU,Samucl 23243 

Sincell.CliarlesW 23223 

Stearns,  Dr.  E.  C 23199 
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Swan,  James  G 22792 

rappan,Ogden  U 22887 

Tawney,  Perry «., 
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Ward,  John  T 23220 

Watkins,J.Q 23232 

Wilcox,  Glover  P 23299 

Williams,  Dr.  George  H 23145 

Windsor,  F.R 23048 

Woltz,  George  W 22702 

Wright,  D.W.M 22961 

Yount,  Fred 23164 

Department  XIX.— Ltrm^  animals. 

Biayus,B.H 22225 

Boggs,  Julius  O 22755 

Bremerman,  Fielde 22800 

Briggs.S 22475 

Brown,  Mrs.  Helen  G 2?645 

Brown,  Herbert ; 22962 

Cassin,  Joseph  A 22296 

Cole,  W.  P 22274 

Corbett.  Howard 22798 

Corson,  John 22176 

Deery,  Thomas  P 22759 

Downman,R.H ..22271,22349 

Driver,  George  W 22500 

Dungan,  Leslie  W 22620 

Edwards,  Vinal  N 22224 

Faison,  Walter  E 22751 

Fieg,  Jacob 22226 

Fisher.  Dr.  A.  K 22275 
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Gillinwatcr,Mi8s 22619 

Gleeson,Dr.  J.  A.P 22606 

Golden,  Mrs.  L.C 22227 

Grinnell,CJeorgeBird 22263* 

Harris,  E.Allen 22939 

Harvey,  George  W 22205 

Hawkins,  Willis  R 22550 

Hazen.  Henry  H 22622 

Hen  Jrieks.  Ralph  M 22937 
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Hurnaday,  William  T 22273,22317 

Howard,  Hough 22756 

Howard,  R.S 22988 

Hozton,  A.  R 22642 

Interior  Department.    (U.    S.    Geological 

Survey) 22186 

Johnson,  Louis  B 22879 

Kilbourne,  Dr.  F.  L 22938 

Kuoz,  Mrs.  Nettie  M 22878 

Landvoigt,  Edward 22753 

lAughlin,  Miss  Jennie  O 22963 

Lewis,  Harry 22316 

Lichtz.M.W 22621 

I^gan,  Mrs.  John  A 22643 

McGllliouddy.Dr.V.T 22431 

McKee,  Maj.  George  W.,  U.  S.  Army 22587 

McKnight,  Sarah 22751 

Malione,  General  William , 22201 

iVlartin.John  L 22936 

Miles,  Harrison  W 22799 
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Nicholson,  J.  Brauner 22S77 

Norrls,H.D.B 22477 
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method  of  carrying  burdens  adopted  by  the 464 

musical  instruments  of  the 462 

of  Yezo,  Japan,  paper  on  the,  by  Romy n  Hitchcock 420 
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broad-tailed.-- 3.*-' 

buff-bellied -. 3M 

Calliope.. - XA 

Circe T.: 

Costa's Sn 

Heloise-s 3*<j 

Lucifer - i 35s 

Rieffer's - 2f^ 

ruby-throated 35 

rufous. - - 34^ 

Tobago - ^: 

violetrthroated  -_- - 3i^ 

Xantus's  -- ...  3fi5 

Humming-birds,  abundance  of  individuals ^r* 

characters  and  relationships  of ^'« 

distribution  of 27^ 

early  history  of  - - i> 

food  of 2^'' 

geographical  distribution  of 'X 

iiabitsof '^i^ 

head  ornaments  of.- - S'l 

hues  of - ."i'T 

intelligence  of 2?1 

key  to  genera  of,  in  the  United  States,  Mexico,  Cuba 

and  the  Bahamas Sl*^ 

manner  of  flight  of 5- 

migrationsof - 3^7 

names  and  origin  of *K 

neste  and  eggs  of ._ i>- 

of  the  United  States 3i: 

ornamentation  of v9i^ 

paper  on,  by  Robert  Ridgway iV" 

plumage  of 3ii^' 

variations  of... *4 

voice  of r *>4 

Hydrocarbon  compounds  as  chemical  constituents  of  rocks 5.r. 

Hydrogen - f^*' 

Hyvemat,  Prof.  H.,  seals  presented >y lH 
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Iddings,  J.  P. ,  offers  to  collect  geological  material 113 

Igneous  rocks - 634 

Illinois,  accessions  from ..- 82 

India,  accessions  from _ 88 

India  Museum,  arrangement  of  material  in 120 

Indian  Territory,  accessions  from... 82 

Insects,  arrangement  of _ 220 

department  of,  collections  received  from  Solar  Eclipse  Expedition 

for  the - 108 

named  for  collectors -.- 220 

report  on  the  department  of 219 

review  of  work  in  the  department  of  - .  - _ 38 

sent  to  specialists  for  study 220 

Insetsu-Kioku,  Tokio,  Japan,  sent  in  exchange  a  collection  illustrating 

Japanese  methods  of  engraving 88 

Institut  d' Anthropologic,  scope  of . .  121 

Interior,  Department  of,  accessions  from. ...  98 

ethnographical  specimens  presented  by 85, 128 

Intrusive  orplutonic  rocks. 552 

Invertebrate  fossils,  mesozoic,  report  on  the  department  of 285 

paleozoic,  report  on  the  department  of 233 

Iron -.- 508 

Italy,  accessions  from .._ 91 

James,  Prof.  Joseph  P. ,  assistance  rendered  by 24, 233 

notice  of  paper  by.  _. 698 

Jammes,  L.  H.,  collection  of  stone  implements  purchased  from 88 

prehistoric  implements  presented  by 184 

Japan,  accessions  from ...   88 

Jardin  des  Plantes,  scope  of 121 

Jasper 528 

Jerusalem,  inscription  from  temple  at . .  _ _ 138 

Johnson,  Prof.  O.  B. ,  presents  marine  invertebrates       ...  225 

Jordan,  David  Starr,  notice  of  papers  by 698 

zoological  specimens  collected  by 100 

Jouy,  P.  L.,  aid  in  department  of  mammals 192 

presented  shells  from  Corea •  88 

presented  specimen  of  garnet  gravel 78 

Joynes,  Capt.  R.  C,  presented  a  harbor-seal 190 

Kadiak,  Alaska,  botanical  specimens  from 80 

Kaolin 531 

Keeler,  Charles  A.,  eggs  and  nests  received  from 83 

Kendal,  W.  C,  facilities  extended  to 227 

Kentucky,  accessions  from 82 

Kloss,  Maj.  Karl,  sent  fishes  from  Switzerland 94 

Knowlton,  F.  H.,  notice  of  paper'by - _ 698 

Knudsen,  Valdemar,  sent  a  collection  of  birds'  skins 93 

Kober,  Dr.  George  N.  (TT.  S.  A.),  specimens  from  Idaho  and  Washing- 
ton donated  by 1 28 

Koch,  John  B.,  sent  two  flint  hatchets 90 

sent  a  polished  ax  from  Sweden 91 

Koebele,  A.,  insects  collected  by 219 

Koehler,  S.  R.,  paper  on  white-line  engraving  for  relief-printing  in  the 

fifteenth  an«l  BljAeenth  centuries,  by 886 
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Koehler,  S.  R.,  notice  of  papers  by ^ 

report  on  the  section  of  graphic  arts _ 147 

Kunz,  Greorge  P.,  notice  of  paper  by m 

Labels  printed  during  the  fiscal  year _ 71 

Labrador,  accessions  from ?j 

Laflamme,  Rev.  Abbe  J.  C.  K.,  contributes  invertebrate  fossils 79 

Lamborn,  Dr.  R.  H.,  green  quartz  presented  by 81 

mussel  pearl  received  from _ W 

presents  minerals  and  rocks. M 

sent  a  specimen  of  obsidian... 86 

sen  t  specimens  of  quartz _ ^; 

Lanyon,  Samuel,  presented  tin  ore 9» 

Le  Baron,  J.  Francis,  supplied  with  outfit llfi 

Lectures  and  meetings  of  scientific  societies SJMJl 

Lectures ,  Saturday  course _.. ?• 

Lee,  Leslie  A.  and  Thomas,  ethnological  objects  presented  by 1"! 

Lehigh  University,  copies  of  seals  sent  to _-_ 131* 

Leipzig,  museums  in 1:'4 

Leyden,  anthropological  collections  in  museums  of 12T 

Liberia,  specimen  of  termite  queen  from 77 

Libraries,  sectional,  report  on 4^ 

Library,  report  on --. 48 

Smithsonian  Institution ...i 13 

Limburgite .-. .> 

Limonite - - "iit^ 

Lindsay  and  Early  deposit  original  boiler  of  locomotive  **  Stourbridge 

Lion" 1<51 

Linton,  Edwin,  notice  of  paper  by (Si» 

Llparites olt 

Loomis,  Leverett  M.,  notice  of  paper  by ft* 

Lovett,  Ekiward,  ethnological  objects  purchased  from % 

flint  implements  purchased  from _ K' 

sent  in  exchange  ethnological  objects  from  India S^ 

Lower  California,  collections  from _ _  _   ...  Sii 

Lucas,  P.  A.,  osteologist,  report  of ...  73 

notice  of  paper  by. «*• 

Lyon,  Prof.  D.  G.,  copies  of  seals  presented  by 13l< 

copies  of  seals  sent  to , 13** 

Mac  Farlane,  R. ,  presents  ethnological  objects 7* 

McGillicuddy ,  Dr.  V.  T. ,  deposited  four  American  bison  . V. 

McKee,  Maj.  George  W.  (U.  S.  A.),  sent  a  living  pheasant S^ 

McLain,  Hon.  Thomas  J.  (U.  S.  consul,  Nassau,  W.  I.),  sisal  received  from.  ^ 

McOwen,  P.,  bulbs  presented  by ._ 77,111 

Magnesite •>>• 

Magnesium -   .tkC 

Maine,  accessions  from __ ifi 

Malietoa,  sends  valuable  collection  of  ethnological  objects  from  the  Sa* 

moan  Islands !<3 

Mammals,  department  of,  material  received  from  Solar  Eclipse  Expedi- 
tion for  the  --- ._ _ *.  Wl 

report  on  the  department  of 189 

review  of  work  in  the  department  of - __ 35 

Manganese -^^...?. 508 
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Manitoba,  accessions  from _ .- 79 

Mann,  Rev.  Albert,  jr __ 62 

Mareom,  G.  F.,  zoological  specimens  received  from— 82 

Marine  invertebrates,  collections  of,  sent  to  individuals 227 

collection  received  from  Rev.  A.  M.  Norman 224 

collections  received  from  the  U.  S.  Fish  Com- 
mission .-_ _ 224 

duplicate  collections  of,  supplied  to  institutions.  227 

received  from  Dr.  P.  Herbert  Carpenter 224 

received  frem  Wesleyan  College 224 

report  on  the  department  of _ 224 

review  of  work  in  the  department  of 38 

special  sets  of,  distributed. _ .  228 

specimens  of,  received  from  Solar  Eclipse  Expedi- 
tion  _ llO 

Marx,  George,  notice  of  paper  by... _ _ _ 699 

Maryland,  accessions  from. 82 

Mason,  Otis  T.,  paper  by,  on  the  Ulu,  or  Woman's  Knife,  of  the  Eskimo.  411 

notice  of  papers  by .-.  699 

report  on  the  department  of  ethnology 119 

Massachusetts,  accessions  from 82 

Mataafa  sends  valuable  collection  of  ethnological  objects  from  the  Sa- 

moan  Islands .__ _ _  93 

Material  lent  to  students ._ 61 

Materia  medica,  report  on  the  section  of... ..-. 11(1 

review  of  work  in  the  section  of _  35 

Matthews,  Dr.  Washington  (U.  S.  A. ),  ethnological  objects  received  from .  96 

The   Catlin   Collection   of  Indian 

Paintings,  paper  by 593 

Maynard,  J.  C. ,  sent  eighteen  specimens  of  Strophia 86 

specimens  of  StiUi  ooryi  purchased  from 87 

Mearns,  Dr.  E.  A.,  material  lent  to 61 

Medina,  Hon.  Jos6  F. ,  sends  specimens  from  Nicaragua 79 

Meek,  Seth  E.,  notice  of  paper  by 700 

Meigs,  Gen.  M.  C.  (U.  S.  A.),  whistle  received  from 96 

Melaphyrs 581 

Merriam,  Dr.  C.  Hart,  collection  of  reptiles  made  by 201 

mammals  lent  to 61 

notice  of  paper  by 700 

presents  reptiles,  porcupines,  and  a  toad 99 

Merrill,  George  P 26 

Handbook  for  the  Department  of  Geology,  by 503 

notice  of  papers  by  700 

report  on  the  department  of  geology 243 

rocks  presented  by 82 

Merrill,  Dr.  J.  C.  (U.  S.  A.),  eggs  presented  by 82,96 

Mesozoic  fossils,  report  on  department  of 235 

review  of  work  in  the  department  of 40 

Metamorphic  rocks 524, 543 

Mexico,  national  museums  of... 10 

Meyer,  W.  E. ,  anthropological  objec ts  presented  by .  182 

Meyers,  Capt.  A.  H., sends  photographs  of  whale 95 

H.  Mis.  129,  pt.  2 51 
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Microscopic  structure  of  rocks ._- 512.514 

Miller,  A.  J. ,  desires  cooperation  in  exploring  a  buried  city  in  Honduras.  lU 

Milligan,  J.  D. ,  specimens  of  Cyprvea  arahica  presented  by 93 

Minerals,  accessions  to  the  department  of 241 

of  rocks .')<> 

report  on  the  department  of - 241 

review  of  work  in  the  department  of - \1 

Minnesota,  accessions  from.. _ 83 

Missouri,  accessions  from 83 

M«^)deler8,  work  of _ 73 

Mollusks,  collection  of,  made  by  steamer  Albatross _ 212 

general  operations  in  the  department  of 212 

report  on  the  department  of 211 

review  of  work  in  the  department  of 57 

special  researches  by  the  honorary  curator  of _ 21') 

re  cei ved  from  the  Solar  Eclipse  Expedition lOr. 

Molnar,  Louis,  presented  a  collection  of  mammals IJ^ 

sent  in  exchange  mammal  and  birds'  skins ^'':^ 

Monroe,  J.  P.,  brass  chain  presented  by 1>^1 

Monterey,  Cal.,  birds'  skins  from 8*i 

Mooney,  James,  contributes  insects,  reptiles  and  ethnological   speci- 
mens  - -_ ^ 

ethnological  objects  collected  by 101 

Morgan,  Gen.  T.  J.  (Commissioner  of  Indian  Affairs),  transmits  a  wooden 

hoe -- - -- ^ 

}.  [organ,  H.  de,  presents  prehistoric  antiquities  - sO 

Morocco,  specimens  received  from .-  77 

Morrill,  Hon.  Justin  S _ b 

Morrison,  Prof.  James  H.,  sent  fossils  and  minerals j^' 

Morton,  Dr.  Henry,  presented  a  dividing  engine 1$. 

Mosman,  Mrs.  A.  T.,  pottery  received  from \X> 

Miiller,  W.  Max,  assistance  rendered  by 1* 

Murdoch,  John ^ 

librarian,  report  of   _ _.  ^ 

Mus6e  Carnavalet,  scope  of 121 

Mus^e  Cluny,  scope  of _ 12! 

Mus6e  d'Artillerie,  scope  of - _..  121 

Mus6e  du  Louvre,  scope  of .._ 121 

Mus^e  du  Trocad6ro,  scope  of - _ 121 

Mus6e  Guimet,  scope  of 121 

Mus6e  St.  Germain,  scope  of 121 

Museum  of  Comparative  2iOology,  Cambridge,  collections  received  from,  2ii' 

sent  in    exchange   speci- 
mens of  siluroids. *7 

Museum  of  Natural  History,  Genoa,  zo<)logical  specimens  received  from  Hi 
Museum  of  Natural  History,  Paris,  sent  in  exchange  specimens  of  hair 

of  different  races .- J^l 

Museums,  expenditures  for _ _ ._  ^ 

of  England - S 

Museums  of  Mexico  _ _  1' 

National  Cabinet __ _ 4 

National  Herbarium,  number  of  specimens  in  the  .-_ 2^" 

National  Institute ,  4 
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National  Museum,  administrative  staflf  of  the 28 

appropriations  for  the  fiscal  year  1889-'Q0 62 

bibliography  of,  for  the  year  ending  June  30,  1890 ...  d81-716 

building,  necessity  for  new... 9 

Bulletins  of  the _ 684 

collections,  growth  of 20 

collections,  sources  of 17 

early  history  of  the 4 

educational  work  of  the 15 

future  possibilities  of  the 6 

increase  of  material  in  the  .- _ 7 

list  of  accessions  during  the  fiscal  year  1889-*90  to  the  717 

necessity  for  a 5 

opening  of,  during  extra  hours _ 19 

organization  and  scope  of  the 17 

papers  by  officers  of  the 685 

Proceedings  of  the. 684 

progress  in  work  of  the : 5 

relations  of,  to  Smithsonian  Institution 11 

specimens  in  the _ 22 

staff  of  the 26 

visitors  to  the _ 20 

National  Museum,  Oxford,  EIngland,  sent  in  exchange  a  Hindoo  fire-drilL  88 

Navy  Department,  accessions  from 97 

marine  invertebrates  received  from 225 

Nebraska,  accessions  from _ 83 

Nevada,  accessions  from... _. 83 

New  Brunswick,  accessions  from 79 

New  Jersey,  accessions  from 83 

New  Jersey  Historical  Society,  cylinder  of  first  steam-engine  erected  on 

western  continent,  presented  by 159 

Hornblower  engine  deposited  by 83 

New  Mexico,  accessions  from 83 

New  York,  accessions  from - 83 

Niblack,  Ensign  A.  P.  (U.  S.  N.),  assistance  rendered  by 128 

Nicaragua,  accessions  from _ 79 

Noble,  Hon.  John  W.  (Secretary  of  the  Interior),  ethnological  specimens 

deposited  by _ 98 

Nordisk  Museum,  Copenhagen,  anthropological  collections  in 125 

Norman,  Rev.  A.M.,  marine  invertebrates  received  from 224 

presents  crustaceans  and  echinoderms 90 

North  Carolina,  accessions  from  ._ 84 

Northrop,  Dr.  John  I.,  supplied  with  outfit 115 

Norway,  accessions  from 91 

Nuttall,  Zelia,  sent  a  set  of  Norwegian  cart  harness 91 

Oberlin  College  presents  specimens  from  South  Africa 78 

specimens  donated  by 127 

Oceanica,  accessions  from _ 92 

Ohio,  accessions  from _ 84 

Orcutt,  C.  R.,  supplied  with  outfit ' 116 

Oregon,  accessions  from 84 

Oriental  antiquities,  accessions  to  the  section  of 138 

report  on  the  section  of - 137 
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Oriental  Antiquities,  review  of  work  in  the  section  of 30 

Orientalists,  international  congress  of,  reproductions  of  Assyrian  seals 

presented  by 137 

Orthoclase _ 575 

Osg-ood,  Prof.  Howard,  castsof  seals  sent  to 139 

courtesy  extended  by  -._ 138 

Osteologist,  report  of -• 78 

Ottawa,  Canada,  accessions  from 79 

Oxford  Museum,  topical  arrangement  in _  _ 130 

Oxides 536 

Oxygen 506 

Ozokerite 534 

Page,  William  P.,  wing  of  bird  presented  by -- - 100 

Paleozoic  fossils,  important  accessions  to  the  department  of 234 

report  on  the  department  of 232 

review  of  work  in  the  department  of 39 

Palmer,  Dr.  Edward,  lizard  presented  by. 81 

Palmer,  Joseph,  work  of - 73 

Palmer,  William _ - 73 

Papers  by  officers  of  the  National  Museum 685 

published  by  officers  of  the  Museum  and  other  investigators  de- 
scribing collections  in  the  Museum ,  list  of 251 

Paris  Exposition,  anthropological  display  of  Denmark  at 690 

exhibit  of  Belgium  at _ .-.  6t« 

Spain  at ..-. m 

Switzerland  at 6ij6 

exhibit  of  alphabetic  writing  at. 672 

exhibit  of  hieroglyphic  writing  at 670 

exhibit  of  pictographic  writing  at 669 

exhibit  showing  history  of  writing  at.- 668 

S}>ecial  exhibits  of  anthropology  at 653 

Peabody  Museum,  Cambridge,  anthropological  objects  sent  in  exchange .  183 

basket  received  in  exchange  from  _ 87 

sent  in  exchange  a  collection  of  archaeo- 
logical objects. -_ _ 84 

torches  received  from 82 

Pennsylvania,  accessions  from 84 

Pennsylvania  Salt  Manufacturing  Company  presents  cryolite _ 90 

Peridotite Sdi 

Perley,  H.  A.,  sends  a  coin _ ...._ _ 79 

Peters,  Dr.  John  P. ,  shepherd's  pipe  presented  by 89 

Petroleum - - - 533 

Philadelphia  ex  h ibi tlon 4 

Phonolite -.. 577 

Phosphatic  group  of  rocks 542 

Phosphorus --. 507 

Photographer,  report  of 76 

Physical  and  chemical  properties  of  rocks 512 

Pindar,  L.  Otley ,  notice  of  paper  by 701 

Pitt-Rivers,  General li 

Pittsburg  Reduction  Company,  aluminum  presented  by 84 

Playfair,  Sir  Lyon. 12 

Poinsett,  Hon.  Joel  Roberts __ 4 
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Pond,  Lieut.  Charles  F. ,  collections  \\ cA ved  from _.  80 

presented  rocks,  minerals,  shells  and  photo> 

graphs. _ _.  97 

Porphyrites _ 578 

Porter,  J.  Hampden,  notice  of  paper  by 701 

Portraits  of  public  men,  collection  of 141 

Postage  stamps,  collection  of 141 

Potassium - 507 

Prehistoric  anthropology,  report  on  the  department  of 179 

review  of  work  in  the  department  of 34 

Prentiss,  Dr.D.W 61 

notice  of  paper  by 701 

Preparators,  work  of  the .- - . .   73 

Pi*eservation  of  collections,  appropriations  for  the 62 

Primary  constituents  of  rocks -.. 509 

Pringle,  C.  C,  sent  a  collection  of  Mexican  plants _ 80 

Proceedings  of  the  National  Museum,  papers  published  during  the  year.  54 

statement  concerning  the 683 

Proctor,  Hon.  Redfield  (Secretary  of  War),  transmits  two  swords 96 

I^rophyscum  padficum 79 

Proudfit,  S.  V. ,  anthropological  objects  deposited  by  .  _ 183 

Publications,  report  on 52 

Puddingstone _ 537 

Purcell,  N.  J.,  collection  made  by 128 

Pyrolusite 527 

Pyroxenite 567 

Quartermaster-General,  courtesies  extended  by 97 

Quartz - - 528 

porphyries -..  570 

Quebec,  Canada,  accessions  received  from  .  -  _ 79 

Bathbun,  Richard ..     27 

honorary  curator,  services  as 101 

notice  of  papers  by 701 

report  on  the  department  of  marine  invertebrates  by  _  223 

Hau,  Charles,  notice  of  papers  by - _ 701 

Ray,  Capt.  P.  H.,  U.  S.  A.,  paleolithic  implements  received  from 85, 96 

Redhematite -. 526 

Reed,  Leigh  W ..- -. .-  62 

Registrar,  report  of _ 43 

Rei,  Hiramatz,  presented  rope  made  of  human  hair 89 

Relies  of  eminent  statesmen  and  soldiers 141 

Religion,  comparative  history  of -_ 19 

Reptiles  and  batrachians,  report  on  the  department  of 201 

review  of  work  in  the  department  of 36 

received  from  the  Solar  Eclipse  Expedition. . .  103 

Review  of  the  administrative  work  of  the  Museum 43 

work  in  the  scientiiie  departments  of  the  Museum 29 

Rey,  Dr.  E.,  birds'  skins  purchased  from 77, 89 

Reynolds,  H.  L.,  pottery  collected  by 135 

Rhodochrosite  .  -  _ 530 

Richmond,  Charles  W.,  notice  of  paper  by 702 

Ridgway,  Robert,  birds' skins  presented  by-     82 

notice  of  papers  by - 702 
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Ridgway ,  Robert,  report  on  department  of  birds  by 196 

"The  Humming  Birds,"  paper  by _.  253 

Riker,  Clarence  B.,  notics  of  paper  by .._ Iirj 

Riley,  Prof.  C.  V. ,  deposits  a  large  collection  of  insects ^ 

honorary  curator,  services  as _ \f^ 

notice  of  papers  by... _  TuCi 

rei)ort  on  the  department  of  insects  by 219 

Rives,  Dr.  William  C,  sent  two  specimens  of  the  Mountain  Vireo bo 

Robinson,  Wirt,  notice  of  paper  by 7uT 

Rockhill,  W.  W. ,  Corean  paintings  received  from S'* 

ethnological  objects  received  from 87, 12^ 

Rooks,  spolian  ._ .._ 524,5*3 

aqueous 524 

arenaceous  group  of ._ 5:i5 

argillaceous  group  of 53T 

Australian  collection  of 5^1 

Brazilian  collection  of 591 

calcareous  group  of  - 538. 54J 

Canadian  Geological  Survey,  collection  of - 51*1 

carbonaceous  group  of 541 

chemical  composition  of 506. 5:5u 

collection  of,  from  Bear  Paw  Mountains 5i»l 

collection  of,  from  Commander  Islands fwl 

collection  of  New  Hampshire  State  Survey ii^) 

collections  of  the  Fortieth  Parallel  Survey 59i» 

color  of - 521 

composed  mainly  of  debris  from  plant  and  animal  life 5*» 

composed  mainly  of  inorganic  material iVJo 

District  of  Columbia  collections  of .  _ .'.^li 

effusive  or  volcanic  _-_ .'i^iv 

eruptive 5r.l 

ferruginous  group  of - 540 

foliated  or  schistose - 5k5 

formed  as  chemical  precipitates _ b'Sj 

formed  as  sedimentary  deposits  and  f ragmen tal  in  structure 534 

formed  through  igneous  agencies 5M 

from  Alaska 59! 

Hawes  collections  of 59t' 

igneous ^ _._ 5i*4 

Leadville  collection  of -.   _ _ r»8H 

metamorphic 524. 543 

microscopic  structure  of _ iU 

minerals  of _-. :*f^ 

Pacific  slope,  quicksilver  collections  of 59<' 

phosphatic  group  of-.. 54- 

physical  and  chemical  properties  of 512 

Pigeon  Point  collection  of 5yi 

primary  constituents  of __ _ _. aiM* 

secondary  constituents  of 51 1 

silicoous  group  of 54») 

specific  gravity  of _ 5J* 

structure  of 512 

sulphur  as  a  chemical  precipitate  of 532 
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Sclater,  P.  L.,  notice  of  papers  by 707 
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Se wall ,  Harold  M. ,  Samoan  fire-stick  presented  by 93 

Shikotan,  visit  of  Romyn  Hitchcock  to 423 

Shindler,  A.  Zeno,  colorist,  report  of 75 
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